DOCOHBIIT BSSOaS 



5D 099 397 



SP 008 652 



AUTHOS 
TXTLB 



ZRSXITOTIOH 

SPONS AGStiCY 
POB DATE 
SOTB 

EDBS PRICE 
DBSCBIPTOBS 



Johnson, GlenSa N.t Coap* 

Optlsizin? the Effectiveness of School Food Progcaas 
for Feeding and Sdacating Children in North Carolina. 
Technical Report* 

North Carolina State Oniv.# Raleigh* Dept. of Food 
Science. 

Office of Bconoaic Opportanity* Vashington, O.C. 

iTap. 

HF-«$0.75 HC-$7.B0 PIOS POSTAGE 

Bating Habits; *Bleaentary Secondary Educations ?oods 
Instruction; Inservice Teacher Education; *Lanch 
Prog ra as; Nutrition; ^Nutrition Instruction; *Priaary 
Education; ^^Statistical Data; 4^ Student Attitudes; 
Tests; Visual Measures 



ABSTRACT 

This study concerns the nutritional habits and 
knowledge of elenentary and secondary students in North Carolina. It 
was hypothesized that nutritional education would influence the 
aaount and kinds of food consuaed and possibly student attitudes 
toward the school linch prograa. The project was carried out it & 
2* year experiaental prograa. During the first year, eleaentary* f 
junior highf and high school students were queried before and alter / 
nutritional education classes to aeasure weight and nutrient analysis 
of food refuse* student attitudes* and student ratings of 
acceptability of food iteas. Results of this phase indicate th&t 
eleaentary school children below the fifth grade night be sore 
aaenable to changes in dietary habits and attitudes due to nutrition 
education. Studies during the second year focused on priaary grades. 
Also included in this study are inforaation about curriculua 
developaent and inservice training of teachers, details of purposes, 
proposed set hods for accouplidhing goals, results, statistical 
analyses, and sanple tests. (JCt) 
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OVSRVISW 



This nutrition education study was one part of a multiphase 
research project in the Pood Science Department at roxth Carolina 
State University. The total project, funded by OEO-EFMS, 1970-1973, 
was concerned with a broad evaluative study of the North Carolina 
School Lunch Program. An economic phase included development of 
cost collection techniques and establishment of a framework for 
evaluating costs of the National School Lunch Program. The non- 
economic phase has included analysis of nutritive value served 
and consumed, student acceptability of school-served food, student 
attitude toward school lunch and other school-related factors, 
school food service worker attitude toward their work, and effects 
of nutrition education on food acceptability, , food consumed and 
student attitude. The nutrition education aspect of this research 
project was jointly administered by North Carolina State University 
and the North Carolina State Department of Education. 
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INTRODUCTION 



That dietarj utittus a:\d eating patterns arer among othei t actur ^^ 
influenced by one's environ inent: , knowledge of foods and inclusion of a 
variety of fccd^i ir the diet is wsll documented. It is aU ^ known that 
many childiiu and edults ivi North Carolina receive a diet inadequate In 
amounts and kinds cf foods; essential for optimal health. 

It was hxTOthesi2:ed Lhat nutrition education would influence amount 
aiiil }:ind8 of food consumed and possibly student attitude toward the school 
lunch program. During year pre and post measures of weight ind nu** 
trient analysis of food refuse, sttident attitude # and student ratings 
of acceptability of food items were obtained in ordir to issess efl'ects 
of the treatment » Th^ esqperiment was designed t<> include students from 
elementary # junior higi-^^ and senior high levels. 

Since measurable effects of nutrition education w ^re appreciably 
greater for fifth gradf! students than for seventh or tentrh grade ittu**^ 
dents it was postulated that elementary children below fifth grade might 
be even more amenable to changes in dietary habits and attitudes due to 
nutrition education. An additional year's stue^' was planned for first 
through third grade students. The Year II nutrition education study 
did not include food acceptability ratings nor attitude measurement from 
students because of th«» ages of the sample. Effects of this phase were 
measured by amount consumed and cognitive nutrition tests whic^ were 
especially designed for the younger children. 

These two phases were pilot programs v^ich included curriculum 
development and in-service training of teachers as well as implementation 
of classroom teaching of nutrition. Complete details of purposes, pro- 
posed methods for acconplishing goals and actual results are described 
herein. 

10 
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OBJBCTZVES OF NUTRXTZON EDUCATION 

To ianpleroent on a pilot scale a nutrition education program. 

Ito assess effects on nutrition education on: 

cognitive knowledge of nutrition? 

student ratings of acceptabiXi^ of 
school-served food iteoas} 

as»unt of food constuneo , 

nutrients consumed i 

8t\^3ent attitude. 
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Nutrition Education 
Year Z 



MBTSiODOLOGY 



In ceu:syin9 out 6b;}ectives of the styxdjf for Year 1, nutrition 
education cXaeses nwire conducted in selected classes of fifth, seventh, 
and tenth grade students. Prerequisite to this was training of teachers. 
Pre and post measures (before and after nutrition education classes) 
were obtained of the following: student ratings of degree of liking 
for school-served food itens as measured by a hedcmic scale } weight 
of refi?!se; laboratory nutrient analysis of food served and of refuse; 
and student attitude toward schools with emphasis on school lunc^. 

Sas^le 

School si^erintendents were visited* the stvidy was explained to 
them, and permission to use their schools in the research was obtained. 
After official notification of the grant, the siiperintendents , in con- 
sultation with members of the research team, selected specific schools 
to be used in Rocky Mount and Goldsboro City and in Nash and Bdgeccsibe 
Coun^ administrative units. It was essentieuL that the schools be se- 
lected immediately, since plans had to be developed for starting the 
program by the beginning of the second month of the program year. When 
possible, selection was based on the racial mixtures in the schools and 
the economic level of the area from which pupils came. It was essential 
also, however, to select schools in whic^ the principals would be willing 
to cooperate in the stud^. The portion of the study carried out in eac^ 
school, as well as the number of students, involved in each type of treat- 
ment, are summeurized in Table 1. Results, excluding effects on attitude, 
have been published^. 

^ead, N. K. , A nutrition education program at three grade levels. 
Journal of Nutrition Education < 1974, Vol. C, No. 2 , 56-59. 




Nuirtber of students receiving various treatments in schools 
cooperating in gronect fir st phase. , 



Grade 



Treatment^ 



Acceptability' Attitude Refuse 



Nutrition 
Education 









Baskerville 


S 


250 


De S. Johnson 


5 




Nashville 


S 


382 


Bailey 


S 


253 


He Edgecombe 


5 




Parker 


7 


558 


Middle South 


7 


424 


Middle North 


7 




Ne Edgecon^ 


7 


229 


S* Edgecofohe 


7 


253 


Coopers 


7 




Rocky Mount 


10 


1540 


Phillips 


10 


434 



75 
96 
57 
129 
84 
143 
248 
96 
128 
126 
133 
125 
412 
110 



75 
96 

129 
84 

182 
96 

126 



208 
110 



50 



64 



66' 



66 



104 



^ Larger samples within « school include students numbered in smaller samples 
in the same school. 

The total nundber of students is given in ead». Thus, any larger nuxnber 
includes students nuaJaered in any smaller sample to the right. For exainple, 
in the first school, 50 students had nutrition education. Refuse was col- 
lected from them plus from an additional 25 students in a control class, and 
all 75 of those students rated the attitude scale. All students who took 
the attitude scale were included in the saB«>le who were given acceptability 
•coYe oax!!d8h 



*Por acceptability, in 5th grade schools, ratings were collected from 4th 
to 6th graders; in 7th grade schools, from 7th to 9th graders, exception « 
Parker, an all 7th grade school? in 10th grade schools, from 10th to 12th 
graders. 

'students divided between at least two classes (two teachers) . lu t-.enth 
grade an additional group of students had the nutrition education teadher, 
but did not get nutrition education. 



In-Service Teacher Training 

On July 16 and 17, 1970, a conference was held for the purpose of 
making initial plans for a Nutrition Education Workshop for teachers. 
Attending the conference were one teadier from each school whi<A had been 
selected to receive nutrition education, consultants from the State Depart- 
ment of Education (SDB) in the areas of school food service and consumer 
and homemaking education, representatives from GEO, a consultant from a 
school whic^ had carried out an extremely successful nutrition education 
program, and memibers of the university research team. 

During the first day of the conference, ideas were gained from the 
teachers about what they felt they needed in order to conduct nutrition 
education in their classes. On the second day, a smaller group made more 
specific plans after defining objectives for the workshop and basic teaching 
concepts to be developed in nutrition education. The instructional objectives 
determined the most ia^portant for the in-service teacher training are listed 
below < 

1. Demonstrate an tinderstanding of basic nutrition concepts to teadj 
students in grades 5, 7, and 10. 

2. Review, evaluate, and select instructional materials appropriate 
for teadier and student references, and demonstrate how these 
materials may be tased with assigned students. 

3. Identify resources within the community that may be used in the 
instructional program. 

4. Develop schemes, techniques appropriate for instf^rctional use 
in grades 5, 7, emd 10. 



The Consumer and Homemaking Education Division of the State Depart* 
ment of Education assumed primary responsibility for developin? detailed 
plems for the workshop, which was held in Rocky Motmt on August 3 through 
August 7, 1970. Itlne teachers representing the five Nutrition Education 
target schools attended; in addition, the extension agents responsible 
for nutrition in Mash and Edgecombe County offices of the Agricultural 
Extension Service attended. It had originally been intended that two 
teachers from each school would be present i however, circumstances per** 
mitted only one teacher from Parker Junior High to attend. , Ihe teachers 
earned two credits toward their continuing education requirement, and 
were given $75 stipend plus traveling expenses. 

Since the teachers had not had nutrition education as a part of 
their pre-service professional education, a basic review of nutrition, 
dietary patterns, and composition of food was dealt with by speakers 
and through visuals. Another coo^nent of seminar activities involved 
having teachers review a variety of publications, transpeurencies , films 
and filmstrips for possible use in curriculum development or activities 
with students. 

Resource people and industries (production, wholesale and retail) 
in the project area were identified. Teachers were encouraged to plan 
field trips with students to visit seme food establishments. Nutrition 
aides employed by the State Extension Service offered their services to 
families needing direct home visitation and individual education program. 
The last ph«ise of the workshop permitted the teachers to develop some 
curriculum plans, including student learning activities which they 
proposed to carry out dturing the coming school year. 
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Pre and post testing procedures were usfod to determine changes in 
cognition of nutrition concepts of the teachers involved in the workshop. 
A copy of this test is shown in Appendix h, the nuntber of errors on the 
pre and post test were determined for each teacher and the results are 
given below. 

Teacher Pre-Test Error post-Test Error 

#1 27 

#2 19 " 

«3 21 6 

#4 23 12 

#5 8 1 

«6 '6 S 

#7 IG 2 

»8 17 ; 

«9 7 3 

All teachers demonstrated expanded Icnowledge of nutrition concepts 
and were able to identify an increased nuniber of community resources which 
could be used to enhance classroom instruction at the end of the seminar. 

Teacher reaction toward the workshop was generally favorable. Most 
were very stimulated by the techniques they learned, the community contacts 
they made, and by the subject itself. Although they seemed anxious to 
start' nutriUon education in their classes, they were cautioned that they 
must not start until November I, after the first data on attitude, food 
acceptability, and food refuse had been collected. A three-hour foilow-^p 
workshop was held in October to clarify details for carrying out the nutrition 
education in the classroom. 

Testing of Students 

Knowledge of Nutrition 

In Octobei; students in each class which was to be involved in nutrition 
education and students in control classes in each school were given a test 
to determine their knowledge of nutrition. Ohe tests used for each grade 
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level are shown in Appendix A. Per the lower grades, the test was 
prijnarily an aud. ^visual instrument with answer sheets provided. 
TOUS Test 

The TOUS (test on understanding science) was given to all eight 
classes of tenth graders in October and ^ril. This test, developed 
at the Harvard University Graduate School of Education, canbridge, 
Massachusetts, was printed by Educational Testing Service, Princeton, 
N. J. , for eaqperimental purposes only. Pour of these classes received 
nutrition education through the biology course i the remaining four had 
the same two teachers but were taught biology by the conventional method. 
Dietary Recall 

In all participating grades, three-day dietaiy recall data were 
obtained from students in October 1970 and April 1971 from the nutrition 
education groifl? and from a similar grot^ in the same school who were con- 
sidered nutrition education controls. Number of students from whom dietary 
recall data were collected can be found in Tables 6, 7, and 8 on pages 
21-23. The type of information obtained from the students was the same 
for all grade levels although the form for listing foods eaten by diffe- 
rent age groins differed slightly, as shown by sample forms in Appendix B. 
In the fifth grade, teachers agreed to give aid to students who experienced 
difficulty in recording their intakes. Prom the appearance of and informa- 
tion on the raw data sheets, however, the insplication is that very little 
teadier aid was given. 

The information given on the recall forms was converted to numerical 
scores. The scale was designed on the Basic Pour food grovps with four 
points being assigned for each recommended serving. After the three day 
score was Obtained, points were subtracted if there were insufficient 
servings of foods high in ascorbic acid and vitamin A, to give the final 
total score. This subtrac;;ion point system was based on present require- 
E?^C nents for the Type A lunch. The scoring ^ shown in detail in Appendix B, 
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along with dietary recall fcrms which were adaped from Boyd^ (1969) and 

Adams ^ (1970). 

Pood Acceptability Rating 

Pood acceptability was carried owt in ten schools as shown in Table 1. 
Ratings from nutrition education groups and non-'nutrition education groups 
were kept separate. "Porta-pui^ch* cards, obtained from IBM, were used. A 
sample is shown below. - 




For each day, the menu to be served in the school was mdLmeographed 
in the space provided. Students were instructed on the .purposes, potential 
values* and use of the cards. Teachers were requested to refrain from in- 
fluencing student reponses. A more detailed report oj\ these procedures will 
be included in a separate report which is being prepared.^ 
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Boyd, F. L. A resource guide for use in teaching nutrition grades one 
through seven. Vocational Education Division, Georgia Department of Edu- 
cation and College of Education, University of Georgia, p. 18, 19B9. 

3 Adams, G. S. Evaluation of nutrition education. Twenty-four hour food 
habit survey. Appendix exhibit XV, pp. 19-20, 1970 

* Head, M. K. , Giesbredlit, F. G., Weeks, R. J. and Jc^son, G. N., Optimizing 
the effectiveness of school food programs for feeding and educating children 
in North Carolina. Technical Report » Student Acceptability of School-Served 
Food Items. In preparation. 
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Attitude Measurement 

Students' attitude toward school lunch and other adiool-related 
factors was assessed before and after nutrition education. Other 
factors under consideration were administratis > facilities, program # 
sensitivity and transportation. Ztens for these six areas were inter- 
niingled and unidentified on the scale as presented to students but were 
separated into svibscales Lot scoring. Cooqplete details on scale develop- 
ment are documented under separate cover 
Fo od Consumed 

Method used to determine actual food consumed was nutrient content 
of food items obtained by sample tray collection minus the nutrients £r<m 
refuse collection; nuucient content was established through laboratory 
analysis. Lunch trays were collected at randomly deterained times through- 
out the period during which the selected age gxov^s were being served. 
On the same days that Irxach trays were collected, refuse was collected. 
In schools in which nutrition education was conducted* refuse from 
nutrition education students was kept separate from that of non-nutrition 
education students. Details of these procedures are to be included in 
a report on stxident acceptability of school -served food which is in 
preparation.^ 



Head, M.K. , Giesbrecht, F. G. , Weeks, R. J., and Johnson, G. N. 
Doctnnentation of developoent of a scale to measure student attitudes 
toward school and toward school lunch. iKJcated in Food Science Library, 
North Carolina State University, 1974. 
g 

Head, loc. cit. 
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RESULTS AMD DISCUSSION 

Nutrition EsqE^iencftS 

Teachers involved in the nutrition education project had been visited 
by SDE consultants prior to the date of pretesting. Projected student 
activities and questions related to classroom learning expeJriences were 
discussed at that time. Teachers were instructed not to begin nutrition 
educaUon learning activities until after administration of all pretests. 

Dates for pre- and post- testing of students in grades five, seven, 
eight and ten were arranged with the principal and teachers in each of the 
schools. Purposes of the project were interpreted to eadh of the classes 
in introduction of the pretest. Students were not told whether their class 
was a project or control group. Nusabers of students involved in various 
treatments in participating schools were Shown In table 1, page S. 

Types of student learning experiences varied among teachers and grade 
levels. While nutrition was generally integrated with curriculun in the 
fifth grade, it was taught through the health course to seventh grade 
students and through the biology course to tenth grade students. A variety 
of instructional activities were included and most of the students at the 
same grade level experienced similar types of activities. The majority of 
teachers reported that tasting parties had been the most effective tech- „ 
nique. Others identified by teachers as being effective were; field trips, 
planning menus, creative writing, skits, role-playing and keeping project 
booklets. 

Some of the activities developed for student participation by teachers 
in selected schools were animal feediJig experiments, taping class discussions, 
learning about available community resources, surveying food acceptability in 

o 21 
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the lunchroom preparing foods served in tasting parties for the family » 
personal projects to learn to eat new ^oods, and planning a menu which 
was served in the lunchroon. One fifth grade teacher assigred students 
to develop a nutrition education notebook; another kept a progressive 
notebook or class activities and reactions. Student projects were 
especially revealing and showed among participants the development of 
s€me basic concepts of interrelationships between food, nutrition, and 
health. Project personnel ^and SDE consultants taped some o£ the nutri* 
tion experiences in the classroom; these are on file with the State 
Department of Education. 

Teachers identified the following limitations to project activities i 
physical facilities of classroom or school; lack of reinforcement in the 
home; lack of available appropriate printed materials, and lack of teacher 
time. No school reported success in reaching parents with nutrition edu** 
cation; h<Mtrever, conments from parents, other members of families and 
students provided evidence of parent recognition of project activities, 
interest in classroom experiences, and reinforcement of learnings at home. 

Testing of Students 

Cognitive Nutrition Test 

Pre and post tests for measuring knowledge of nutrition were given 
to groups of students receiving nutrition education and to control gro^ps. 
Results are stimmarized in Table 2. A summary statement of test results 
and statistics are shown in Appendix C, pp 130*135. Significant differ- 
encBd (P».05} between scores of nutrition education (NE) and contrd»l (NEC) 
classes on the posttest occiirred in both elementary schools and in one 
junior high school. 
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Table 2. Summary of total scores on nutrition test. 



Score Range Percentage of Students 

(percent correct 



responses) October May pctohBT .. . ^^^y^^ . 

ME MSC NE NSC NE NEC NE NEC 



Fifth Grade 



Braswell Nashville 



90 - 100 
80-89 

70 - 79 

60 69 

SO - 59 

40 > 49 

< 40 



2% 


0 


48 


8 


0 


3 


19 


16 


37 


38 


25 


33 


23 


21 


54 


41 


41 


38 


25 


42 


40 


37 


20 


29 


14 


IS 


2 


17 


22 


29 


5 


7 


4 


9 


0 


0 


10 


8 


2 


7 


2 


0 


0 


0 


3 


2 


0 


0 


0 


0 


0 


0 


2 


0 


0 


0 



Seventh Grade 



90 - 100 
80-89 
70 - 79 
60-69 
50 - 59 
40 - 49 
< 40 



Parker North Edgecoxribe 



8 


9 


44 


11 


7 


17 


20 


5 


58 


31 


39 


39 


35 


46 


39 


43 


28 


33 


13 


32 


30 


21 


26 


29 


3 


19 


3 


18 


23 


13 


14 


21 


3 


7 


2 


0 


3 


3 


0 


2 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 



Tenth Grade 



Socky' Mount Senior High 



90 




100 


0 


0 


3 


0 




80 




89 


4 


0 


8 


6 




70 




79 


21 


15 


35 


26 




60 




69" 


32 


32 


19 


22 




SO 




59 


26 


19 


24 


18 




40 




49 


6 


17 


4 


15 




30 




39 


6 


8 


7 


6 




20 


MP 


29 


4 


9 


0 


5 




< 




20 


1 


0 


0 


1 
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TOUS Test 

In ocder to detenaijie possible effects of nutrition classes on 
knowledge of science tenth grade students in participating schools were 
given the; TCUS (test on understanding science) . Coitjpartson of total 
'scores from October and April is given in Table 3. Statistics are shown 
in Appendix, c, Table 2t. In con«»aring the October and April scores on 
TOOS there were no significant differences between scores of experimental 
and control (trc/t^s. 
Dietary Recall 

It was interesting that when classes had studied unfamiliar or 
generally unpopular vegetables, counts of students who ate these vegetables 
in the cafeteria indicated that those who had had experience with the food 
were far more willing to eat previously unpopular items. An exan«>le is 
given in Table 4 of a survey Aade by a teac*er taken on a day brussel 
sprouts were served in the cafeteria. I^i is obvious which class had 
cooked and tasted brussel sprouts prior to serving day. 

Another exaiqple of how ideas toward specific foods were changed by 
nutrition educaUon was shown in date recorded in a teacher's notebodc. 
At the beginning of the classes students recorded on psper two foods they 
did not like and sealed these papers in an envelope. They were instructed 
to try to learn to eat these foods. A total of forty-five foods were listed 
as dislikes, thirty-nine of which were vegetables. The general unpopular- 
ity of vegetables is also shown in acceptability data discussed more fully 
in a report which is in preparation.^ At the end of the year When envelopes 
were opened, it was found that fifteen studerts had learned to like both 
of their listed foods | and nine had learned to like one of the foods they 

'Xbid. 
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Table 3. 



(NCC) Students. _^ 



Grouip 



October 



Average Score Percentile 



way 



Average Score 



Teacher 

NB 
MB 


1 


22.4 
2B.0 


19 
46 


NBC 
NBC 




26.3 
2S.0 


36 
32 

• 


. Teacher 

NB 
MB 


2 


24.2 
23.7 


28 
28 


NBC 
NBC 




27.0 
19.7 


40 
14 



22.0 
26.6 

25.7 
23.6 



2S.6 
25.7 

28.2 
16.9 



19 
40 

36 
28 



36 
36 

46 
7 



Hased on natlonvide s»»l. of 3.009 p^Uc and private school students 
tested in October* I960. 



Table 4. St«de*,t survey results of unfamiliar food item consumption 
after prior exposure, of HB^ groups to item. 



Group 



NBCj^ 



Muniber of students 



Ate in Atp 
Lunchroom Brussel Sprouts 



28 2 

30 0 

27 2 

21 16 



125 



17 

had listed. Many likes and dislikes had changed. On dietary recall forms 
in April and October* the fifth grade students were asked to list more liked 
and disliked foods* Foods listed* along with numbers who listed these* are 
given in Table 5. 

A sunaary by grades of three-day dietary recall data obtained from 
students in October 1970 and April 1971 from nutrition education grovps 
(ME) and control groups (NEC) is presented in Tables 6* 7* and 8. In 
Table 9 is given the percentage of nutrition education (NE) and non* 
putrition education (NEC) students obtaining various amounts of recon* 
mended food grot^s confuted fron dietary recall data before and after 
nutrition education classes. Analyses of variance of total dietary re-> 
call scores in October and April* and analyses of differences in dietary 
recall scores for four food groups, vitamin A and vitamin C can be 
found in Appendix C* Tables 30 and 31. Among seventh graders* nutrition 
education gro^ps improved their diets iP«.05) more than did control classes. 
Among fifth graders* there were r'C significant differances in change of 
dietary habits between eacperimental and control groups. It is difficult 
to determine an unknown confounding influence* e. g. , seasonal variation 
in amounts consumed. 
Food Acceptability 

Acceptability data are summarized in Table 10. Bat:a in this table 
shows summarised acceptability ratings of individual food items by stu- 
dents in nutrition education and non-nutrition education groins. A oom~ 
plete report on this phase of the project is in preparation.^ 
Attitude Measurement 

Attitude of students toward six categories of school life was assessed 

®Ibid. 
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Table 5, Pood likes and dislikes listed by fifth grade students. 



Food Item Nianber of students who listed foods 

October April 



NE^ NEC* Total NB^ NEC^ Total 



Likes 



Entrees 

Bacon 

Barbeque 

Beef 

Chicken 

Eggs 

Pish 

Hasa 

Handburger 
Hot dogs 
Pizza 
Pork chops 
Shrimp 
Spaghetti 
Steak 
Turkey 

Cereal Products 

Bread 

Cereal 

Rice 

Dairy Products 

Cheese 

Milk 

Ice cream 



u 


w 


A 
w 


11 


13 


24 


s 


13 


18 


0 


0 


0 


y 


II 




13 


6 


19 


48 


39 ■ 


77 


53 


42 


95 




<(CX 


44 


24 


22 


46 


Oft 




43 


26 


21 


47 


1 7 




42 


20 


21 


41 


<3 


43 


86 


43 


40 


83 


40 


39 


79 


35 


37 


72 


3 


10 


13 


0 


0 


0 


31 


9 


40 


13 


16 


29 


3 


5 


8 


0 


0 


0 


15 


14 


29 


22 


7 


29 


42 


23 


65 


53 


23 


76 


8 


15 


23 


0 


0 


0 


5 


20 


25 


27 


23 


50 


0 


0 


.0 




7 


12 


0 


0 


0 


25 


17 


42 


0 


0 


0 


16 


6 


22 


19 


22 


41 


48 


31 


79 


9 


27 


36 


41 


30 


71 



^Represents listings from 91 students. 
^Represents listings from 70 students. 

^Represents listings from 98 students, 

^Represents listings from 76 students, 
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Table 5. Continued 



Food Item 



F ruits 

Apples, fresh 
Applesauce 
Orange 
Watermelon 

Vegetables 
Beans, green 
Beans, lima 
Cabbage, slaw 
Carrots 
Corn 
Peas 
Potatoes 

Potatoes, french fried 
Salad ^ 
Tomatoes 
Vegetable sou£> 

Miscellaneous 

Candy 

Cake 

Cookies 

Jello 

Jelly 

Carbonated drinks 



Number of students who listed foods 
October April 



NE 


NEC 


Total 


MP 




Total 


34 


28 


62 




37 


95 


4 


7 


11 




A 


0 


14 


18 


32 


Af\ 


22 


62 


0 


0 


0 


U 


A 


Q 

wV 


0 


0 


0 






X«7 


9 


11 


20 


10 




31 


0 


0 


0 




1 n 


22 


18 


5 


2Z 


!> 
V 


u 


w 


30 


19 


49 




XQ 




22 


18 


40 


V 


W 




36 


31 


67 






Q2 


16 


21 


37 


39 


25 


64 


0 


0 


0 






18 


0 


0 


0 


20 


3 


23 


10 


24 


34 


25 


15 


40 


27 


20 


47 


20 


20 


40 


31 


24 


55 


37 


32 


69 


11 


17 


28 


21 


23 


44 


4 


20 


24 


0 


0 


0 


0 


0 


0 


13 


12 


25 


16 


16 


32 


16 


10 


26 



""^Term often used in certain areas of North Carolina for mixed greens. Prom 
listing by students, it is not clear whether this refers to tossed salad or 
to mixed greens. 
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Table 5. Continued 



Food Item Number of students who listed foods 

October April 



NE NEC Total MB NEC Total 



^ ^^^^^^ 










11 






3 


Cereal Products 








1 

mm 


6 










V 


V 










0 


0 








Asparagus 


0 


0 


Beans f lima 


5 


5 


Beets 


22 


3 


Broccoli 


8 


11 


Cabbage 


7 


15 


Cabbage f slaw 


4 


9 


Carrots 


7 


2 


Greens^ 


7 . 


IS 


Greens r collard 


0 


0 


Greens # spinach 


10 


8 


Greens, turnip* 


0 


0 


Peas 


13 


6 


Squash 


26 


12 


Sweet potatoes 


8 


7 


Tomatoes 


13 


9 


Turnips 


0 


0 


Vegetable soup 


7 


0 



Dislikes 

% 



14 


9 


7 


16 


22 


0 


0 


0 


7 


0 


0 


0 


A 
V 


7 

• 


6 


13 


0 


8 


0 


8 


0 


20 


8 


28 


10 


0 


0 


0 


25 


0 


0 


0 


19 


23 


14 


37 


22 


24 


10 


34 


13 


3 


8 


11 


9 


10 


6 


16 


22 


; 12.. 


• 6 : 


18 


0 


12 


10 


22 


18 


17 


7 


24 


0 


2 


7 


9 


19 


12 


17 


29 


38 


24 


11 


35 


15 


' 0 


0 


0 


22 


21 


7 


28 


0 


11 


0 


11 


7 


0 


0 


0 



These food items are reported as they were listed by students. Whether 
the student was distinguishing between turnip roots and turnip greens is 
not known. 
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Table 6. Summary of dietary recall data ^ rom fifth graders. 



Item-Score Range 



Total Score 
156-135 
134-113 
112-91 
90-69 
68-47 
< 47 



Percentage of Students 



Braswell 



October 
HE 



April 



N£ NEC 



n^47 Nn24 SfZi 



2 


0 


26 


8 


34 


25 


42 


33 


43 


54 


26 


33 


13 


17 


2 


21 


8 


0 


4 


4 


0 


4 


0 


0 



Nashville 



October 



NB NEC 



NE NEC 



2 


10 


7 


28 


7 


18 


21 


32 


41 


33 


41 


20 


29 


32 


20 


15 


14 


12 


9 


5 


7 


3 


2 


0 




34 


13 


33 


25 


7 


12 


20 


30 


9 


25 


13 


13 


20 


10 


5 


12 


23 


17 


32 


13 


23 


32 


36 


22 


11 


8 


2 


17 


29 


10 


20 


15 


21 


25 


6 


29 


16 


32 


14 


20 


2 


13 


9 


4 


5 


5 


5 


2 



Heat 



24-21 
20-17 
16-13 
12-09 
08-05 
< 05 



60 
32 
2 
4 
2 
0 



54 
33 
4 
4 
4 
0 



79 


83 


46 


62 


54 


80 


15 


4 


30 


13 


23 


12 


2 


13 


13 


10 


16 


3 


2 


0 


11 


7 


5 


2 


2 


0 


0 


• 7 


0 


2 


0 


0 


0 


2 


2 


2 



Vegetables 
48-41 
40-33 
32-25 
24-17 
16-09 
< 09 



15 


25 


13 


17 


9 


18 


4 


21*" 


17 


25 


14 


15 


32 


33 


17 


8 


21 


23 


23 


8 


32 


17 


32 


18 


21 


8 


17 


17 


16 


22 


4 


4 • 




17 


7 


3 



20 
21 
23 
21 
11 
4 



30 
27 
25 
7 
8 
3 



Bread 
48-41 
40-33 
32-25 
24-17 
16-09 
< 09 



21 


8 


74 


50 


32 


38 


15 


8 


23 


25 


4 


29 


19 


21 


2 


13 


4 


8 


2 


0 


0 


0 


0 


4 



9 


8 


11 • 


37 


14 


13 


32 


32 


27 


25 


25 


12 


27 


25 


13 


13 


7 


7 


18 


3 


16 


15 


~ 2 


3 



Vitamin A 
-1 
-2 



4 

62 



8 
63 



15 
72 



38 

50 



4 

64 



3 

75 



2 
36 



0 

23 



Vitamin C 
-1 
-2 
-3 



21 


17 


26 


25 


23 


17 


9 


13 


23 


29 


23 


46 


23 


25 


29 


5 


34 


29 


19 


25 


32 


37 


16 


3 



30 



Table 7> Summary of dietary recall data from s eventh graders. ^ — — 

Item-Score Range Percentage of Students ^ 

North Edgecombe ^ Parker 

October April October April 

ME NBC NE mcr- NS NEC NE NEC 









N^37 










if 


Total Score 


















156-^135 


O 


14. 


11 




II 


0 


/ 


ct 


134-113 


17 


22 


22 




XI 


31 


^A 


Xd 


112-91 


28 


38 


44 




A^ 

41 


46 




CA 


90-69 


28 


16 


11 




39 


15 


22 


23 


68-47 


17 


3 


6 




7 


8 


4 


4 


< 47 


11 


8 


o 




2 


0 


A 
V 


A 


Milk 


















36-31 


11 


8 


11 




7 


4 


9 


A 

8 


30-25 


0 


0 


0 




9 


4 


17 


il 
4 


24-19 


18 


24 


17 




26 


23 


28 


23 


18-13 


11 


3 


6 




11 


19 


9 


15 


12- 7 


17 


46 


56 




35 


31 


30 


31 


< 7 




1 o 


XX 




XiJ 


19 


# 


19 


Meat 


















24-21 


33 


76 


72 




70 


69 


83 


73 


20-17 


28 


8 


11 




17 


23 


9 


A 

8 


16-13 


22 


3 


6 




4 


4 


4 


12 


12- 9 


U 


3 


6 




2 


4 


2 


4 


8- 5 


0 


8 


0 




4 


0 


0 


4 


< 5 


6 


3 


O 




2 


O 


2 


A 
II 


Vegetables 












8 




12 


48-41 


11 


27 


22 




0 


A 

9 


40-33 


6 


8 


11 




9 


23 


7 


X2 


32-25 


IX 


8 


6 




20 


31 


Id 


Xd 


24-17 


44 


19 


22 




28 


27 


22 


46 


16- 9 


17 


27 


33 




30 


8 


30 


15 


< 9 


11 


11 


D 




13 


4 


• 17 


0 


Bread 




• 














48-41 


28 


68 


67 




35 


54 


72 


58 


40-33 


11 


5 


11 




24 


19 


A 

9 


A 

8 


32-25 


22 


16 


17 




24 


23 


11 


27 


24-17 


28 


0 


0 






4 


7 


8 


16- 9 


11 


8 


0 




2 


0 


0 


0 


< 9 


0 


3 


6 




2 


0 


2 


0 


Vitamin A 


















-1 


d 


0 


0 




0 


23 


26 


54 


-2 


• 78 


73 


67 




52 


38 


52 


35 


Vitamin C 


















-1 


22 


14 


17 




28 


12 


33 


15 


-2 


17 


24 


22 




30 


12 


15 


50 


-3 


28 


19 


28 




17 


23 


24 


31 



<3 * Data not received from school 
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Table 8. Suiwnary of dietary recall data from tenth graders. Rocky 
Mount Senior High , — . 

Item-Score Range 



Percentage of Students 



October 



NE 



NEC^ 



April 



NSC' 









N^S4 




N-S4 


Total Score 










168-135 




3 


•> 


xt 


3 


134-113 




16 


17 


25 


27 


112- 91 




34 


31 


34 


33 


90- 69 




38 


31 


15 


31 


68- 47 




9 


16 


10 


1 


< 47 




1 


3 


2 


4 


Milk 












48- 41 




•* 
7 


Q 

o- 




Q 


40- 33 




3 


3 


9 


6 


32- 25 




16 


19 


19 


13 


24- 17 




11 


13 


10 


17 


16- 9 




34 


31 


32 


39 


< 9 




30 


27 


17 


17 


Meat 










84 


24- 21 




62 




oo 


20- 17 




25 


31 


3 


11 


16- 13 




8 


12 


6 


0 


12- 9 




4 


3 


4 


3 


8- 5 




1 


3 


0 


I 


< 5 




1 


0 


0 


0 


Vegetables 








14 




48- 41 




e 

5 




Q 


40- 33 




11 


9 


17 


9 


32- 25 




33 


35 


22 


27 


24- 17 




27 


19 


22 


26 


16- 9 




18 


15 


22 


24 


< 9 




7 


17 


4 


o 


Bread 










58 


48- 41 




39 


39 


54 


40- 33 




23 


27 


14* 


11 


32- 25 




25 


16 


17 


14 


24- 17 




9 


16 


6 


11 


16- 9 




4 


1 


5 


3 


< 9 




1 


1 


2 


X 


Vitamin A 










11 


- 1 




0 


0 


20 


- 2 




59 


61 


69 


77 


Vitamin C 










23 


- 1 




25 


24 


27 


- 2 




22 


24 


23 


34 


- 3 




21 


27 


17 


20 



^TWo teachers for nutrition education control classes were the same 
two who taught the nutrition education classes • 
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before and after nutrition classes. A partial summary of results is pre- 
sented in Table 11. 
Food Consumed 

A partial summary of food consumption data is presented in Table 12. 
Data shown here allow comparison of amounts of nutrients consumed , a» 
determined by laboratory nutrient analyses « by students in nutrition edu- 
cation groups and non-nutrition education groups. Comparisons can be 
made of amoiuits of refuse from nutrition education and control gro^p8 in 
October and April by examination of Table 13. 
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Table 13. Comparison of amount of refuse from nutrition education (NE> 

and non-nutrition education (NEC) students in October and April. 



October 



April 



Tray Wt. Percent Refuse 
(9) 



School 



Bailey 
Nashville 

Braswell 
Baskerville 



571 
596 
623 
517 



NE 



15.5 
31.3 



Tray Wt. Percent Refuse 

(g) 



NEC 



Fifth Grade 



18.9 
10.3 
33.1 
16.2 



561 
566 
684 
562 



Seventh Grade 



NE 



10.5 
22.6 



NBC 



19.7 
14.3 
28.1 
16.1 



Goldsboro 609 
North Edgecombe 578 
Parker 578 



18.6 
22.7 



21.6 

16.0 

24.6 
(girls) 

13.2 
(boys) 



602 
656 
617 



18.0 
25.1 



17.8 

15.3 

24.1. 
(girls) 

13.2 
(boys) 



Tenth Grade 



Phillips 
Rocky Mount 



591 
589 



12.6 



13.6 
11.7 



656 
578 



15.5 



17.9 
11.^7 
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RATIONALE 



The nutrition education program implemented during the 1970-71 school 
year in selected fifth, seventh, and tenth grade classes from three admin- 
istrative units has provided data valuable for projecting directions for 
an ongoing educational program which may Improve food habits of children. 
Students, prior to implementation of the project, had generally been ex- 
posed to very limited experiences in nutrition education with little re- 
gard to sequential development of concepts. A real difficulty in ini-. 
tiating a nutrition education program in advanced grade levels was com- 
plete lack of consistency in prior instructional experiences of students 
and in the approach used by teachers. 

Conducting a nutrition education program in primary grades within 
several schools in one administrative unit should provide opportunities 
for; teachers to frequently share progress of project activities and 
use of instructional materials? coordination of instructional activities 
by local administrative personnel; organization of in-service programs 
for a more homogenous grouping; control of instrucUonal activities for 
project grades; and expanded involvement of parents and community in 
project activities. 

Early involvement of students in introductory experience in nutrition 
concepts and in food selection may result in expanded acceptability of 
foods. A necessary aid to teachers unaccustomed to teaching nutrition 
is development of a curriculum guide which illustrates sequential develop- 
ment of nutrition concepts appropriate to the age level taught. In- 
clusion of parenis and community resources in this program will offer. the 
^ild in^rtant reinforcement of concepts. 

(^0 
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A nutrition education coordinator was employed. It was believed 
that a coordinator housed in the state department could more effectively 
work with school districts and teachers than one who was not associated 
with the state department. The coordinator was employed as a consultant 
in the Consumer and Homemaking Division of the State Department of 
Education; however her position was totally supported by the research 
project. 

This was a cooperative venture of North Carolina State University 
and the State Department of Education and it was necessary to delineate 
specific responsibilities o£ each. 
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In addition to employing a full time coordinator » plans included 
development of a curriculum guide, and conducting a training workshop 
for teachers prior to implementation of the nutrition education classes 
for first through third grade students. Pre and post meastures (before 
and after nutrition education) were obtained of weights of refuse of 
individual food items by groups of stjadent trays. Cognitive tests were 
given to students in experimental and control groups at the conclxxsion 
of the experiment. 

Curriculum Guide 

A curriculum guide for kindergarten through grade three was developed 
under the direction of the Consuxner and Hc»aemaking Department of the State 
Department of Education. A xiniversity faculty member in the Foods and 
Nutrition Department at the University of North Carolina at Greensboro 
developed the guide. It was reviewed in process by the director of Early 
Childhood Education at the State Depsirtment of Education. ^ 

The guide used the concept approach to learning. It contained six 
major ideas » each broken down into, basic concepts. 

Sasagle 

TWO school districts, Goldsboro City and Alamance County, were selected 
to participate in the study. Permission was obtained from the superintendents, 
and cooperation of the school lunch supervisors, elementary supervisors, and 
principals was gained. 

In each area, schools were designated as experimental or controXe 
In Goldsboro there were two experimental schools and one control school; 
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in Alamance r three experimental and one control school* Approximately 
2500 students coxnprised the experimental and control samples. All 
teachers of grades one to three in experimental schools were required 
to participate in the project, yielding a total of 55 teachers in- 
volved* 

Zn-*Service Training 

During October^ fovu: two-hour workshops were held for teachers in 
each district » They were oriented to the project and given backgro\ind 
in basic nutrition* Most of the time was spent familiarizing teachers 
with the curriculum guide. Emphasis was placed on how to teach nutri** 
tion to the primary school student. 

Each teacher was given a curriculum guide • Funds were made avail- 
able to each school to purchase books # films # and other teaching aids# 
Additional funds were allocated for each teacher to purchase food for 
tasting. Control schools received neither funds nor training. 

Implementation of the Curriculum Guide 

Nutrition education classes were secheduled to begin after collec- 
tion of preliminary data on refuse. At the close of the workshops, 
teachers were urged to begin teaching nutrition immediately. The 
nutrition education coordinator began her visitation schedule with 
each school. During these visits # individual help was given to teachers 
and questions were answered. The coordinator visited classrooms to ob- 
sen^'e activities and talk with the students. At no time, however^ did 
she teach nutrition to the students. 

Evaluation 

The two methods of evaluation used ware refuse collection and post-^* 
testing. Purpose and procedure for each are described below. 
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Refuse CoX lection 

Refuse collection was used to determine possible change in eatin? 
habits of stvdents after nutriton education. Plate waste was collected 
from eKperimental and control students on three days during October. The 
days were chosen according to menus planned. In order to enable measure- 
ment of change, menus that were generally unpopular were chosen. 

A team of trained collectors was assigned to each school. To 
determine weight of each food served, four trays were taken from students 
after they had passed through the serving line. Each food item was put 
into a separate container and weighed. An average weight per serving 
ot each item was obtained. 

At completion of the meal/ a random 9anq?le of trays was collected 
as children returned trays to the cleanup area. Plate waste for each 
food item was put into a labeled container. A minimum of 80 trays was 
collected from an approximately even distribution of students from first 
to third grade. An average weight of refuse per student for each food 
item was determined. Amount of food consumed was calculated by difference, 
i.e., *tfeight of food served minus weight of refuse, per tray. Refuse 
for one day was collected separately for first, second, and third grade 
students in Alamance County in order to determine possible differences 
between grade levels. The different grade structure of schools in 
Goldsboro rendered some division of data toy grade level possible. 

Refuse collection was repeated again in April after nutrition had 
been taught in the experimental schools. Menus identical to. those served 
in October were used. Comparisons were made between amount of food eaten 
in October and April. Exact procedures followed in refuse collection 
are described in Appendix D. 
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Cognitive Nutrition Test 

A cognitive nutrition posttest was administered to students in 
experimental and control schools. The test constructed by the nutrition 
education coordinator specifically for the project, is shown in Appendix B. 

Concep»;s and learning activities in the curriculum guide served as 
a basis for construction of test items. All items were multiple d»oice 
questions with response alternatives presented in pictuxe form. Since 
the teacher read the item and the student circled the appropriate pic- 
ture differences due to reading ability were eliminated. 

In both experimental and control schools teachers were orally 
instructed in m-thod for administer i'.g the test. In addition, a de- 
tailed instruction sheet was included with the test. Teachers did not 
see the test until dates set for testing. 

Teachers were given a choice of two days for administering the test. 
Teachers returned completed tests to the principal's office, from which 
they were returned to the Department of Education. All terts were scored 
by the nutrition education coordinator. 



46 

ii£^\'LTS AMD DZSCUSSZON 

Nutrition Experiences. 

Some teachers were more interested than others, and vcera mora 
thorough and creative in their teaching of nutrition; all used the 
curriculum guide ^ and many followed it exactly. Others used the guide 
as a reference for ideas. One of the most difficult problems to over- 
comp was the teachers^ desire to teach nutrition as a unit rather than 
to integrate it into other curriculum areas. 

At the beginning of the year^ the teachers voiced concern over 
their lack of training in nutrition. They became more enthusiastic 
as the year progressed and as their interest and knowledge increased. 

Structure in experimental schools ranged from the self-*contained# 
graded classroom to the open# non-graded school. The approach to 
teaching nutrition varied with the individual situation. In a school 
where time was blocked (teachers had different students for different 
subjects) 0 teachers felt that they could not teach as much nutrition 
as teachers who had the same children all day» In the open classroom, 
non-graded school # teachers worked in teams, and most activities in- 
cluded the entire school. 

The nutrition coordinator visited eadh project school at least 
once during tlie first six weeks. A variety of activities was observed 
several of which are described below « 

A second grade teacher began a study of nutrition with foods in 
the bread and cereal group. The class visited a bakery to see how 
bread and other bakery products were made. The study of bread and 
cereal products was integrated with all other areas of the curriculum. 
A few exao^les taken from ^.^e teadier^s activity plan follow: (1) 
reading — ^write activity charts about food and read them; read stories 
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about food? (2) aiatlir^erfora nufflher probXems about foodj teacsh. 
aea&tarements a/2 cup, 1 doaen^ etc.);; teli time it takes to bake 
bread; (3) spelling— spell words that were used in lesson on foods. 
To complete the study of the bzead and cereal gro^p, the class made 
bread. 

Several first grade classes planned, cooked, served, and ate 
breakfast in the classroom. Tasting parties were held in a number 
of classrooms. Fruits and vegetables were the most frequent foods 
used, with emphasis placed on vegetables, since they are less popular. 

During the months of January, February and March, the nutrition 
education coordinator visited each participating school. 

The tasting party continued to be one of the more popular acti- 
vities. Some teachers prepared the food ahead of time; after talking 
about each food, they passed the tray of food for tasting. Other 
teachers brought the food into the class as purchased for examination. 

Using another approach, one teacher separated the class into 
small groups. Each qxovp received a food to "discover". They were 
told to use all their senses and describe each food on paper. When the 
class assembled, the students shared their discoveries. 

During the project, teachers • jrked with their students in the 
lunchroom to encourage better eating habits. Many teachers reported 
that children were more willing to try foods they would not have tried 
earlier in the year. 

Nutrition was often incorporated into art lessons. As food and 
food groups were studied, student drawings and mobiles decorated the rooms. 

Upon completion of the project, teachers felt that nutriUon education 
had a beneficial effect on students* eating habits. Many reported that stu- 
dents were less noisy in the lunchroom; they were more willing to try new 
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foods? they made an effort to eat previously disliked foods; and they 

voiced fewer complaints.. 

Refuse 

From refuse data analyses, no distinct pattern of change in eating 
habits was detected in experimental schools? nor- were there differences 
between experimental and control schools after nutrition education. There 
were no differences due to grade level in Alamance County as shown in Tables 
14 and 15. 

In one case consumption of cole slaw and apricots increased in the 
experimental school and decreased in the control school. Milk. consiXDi^tion 
generally increased after nutrition education. Con-'imption of many food 
items, however, also increased in control scdiools. 

Lack of differences may have been caused by several factors. There 
was large variation in amount of food served to students. For exan^le# 
during the October refuse collection in Alamance County, a cheese stick, 
was served; the average weight of cheese in each of the four schools was* 
24 grams, 7 grams, 22 grams, and 10 grams. Such variation wc common. Thia 
variability in amoiint of food served makes any kind of analysis difficult, 
and makes drawing conclusions almost impossible. Refuse data are shown in 
Tables 16, 17, 18, and 19. A summary of total weights of food consumed 
per student , pre and post nutrition education is given in Table 19a* 

During the April refuse collection # one data collector noticed some 
teachers urging students to eat all food on their trays • An effort was made 
to prevent this from happening again; however^ this fact adds another element 
of doubt as to reliability of refuse data. 
Cognitive Nutrition Test 

Posttest results were analyzed several ways. Percentage of students 
responding correctly to each item was determined for experimental and control 



49 



5 

i 

8 



CO 

u 



u 
o 



I 

m 
u 

0 

0 H 
CO 

:9 



M 

0 

0> Q 

a> o 

CO 

CO 08 

PS r4 



8 



CM CO 

CM >t 

O 4J» 

CO § 

^ O 
0 

0 o 

> g 

Si ^ 

<0 •rl 

CM 01 

CO 3 
•rl 

14 CO 

<0 



O Q> 



I 



■s 

•el 



«3 
O 

a 



4J 
CO 
M 

-rl 



•2 



0 

€0 



1 * 
0 

CM 



5 0 



8 <o 



01 
CO 

«M 



Si 



o 0 

fiti CO 



O <CS 

1«4 M 



CO 

u 

•rl 



01 
CM 



?5 

O 0 
CO 



4^ 
M 



O 



o 
o 

•s 

CO 



in 



4 



CM 



CD 



CO 



to ll> 
CO CM 

lit 



CS. 00 
oa r-l 



IP 



CD (M U> 

\0 CM CM 



0% CO O CD 
\D CM fH 



m tn «H 
cn ^ CO CO 



^ <^ CO in 
r4 CM 



€0 M 

CM 



CM 

m 



rH CM ^ 
^ n CO 



00 CM \0 CO 
ID CM CM 1^ 



CO ID CM m 
m M r4 



•H CO 00 GO 

CM ^ CO 



IP 

CO 



o 



CO 
CM 



CO 



00 
CM 



CO 

o 



CO 

HI 



CO 
CM 




^ cn 

10 £ H 

r-l e 

O 0 
« 4i . 
4J r-4 -H <H 

» o S ^ 



I 

CO 



CO CO o 
CO CM M lA 



4 



o 

ro 



r4 CO in 



in 



CO 

m 



00 sf CO CM 

\o CO CM r<> 



5f o c^ 
m CM rH in 



lO 

J 



O CM C^ ^ 

CO rHI 



\0 



M lO r-l 
CO CM 



0^ 
CO 



Co CO 
oa r-l 



CO in CM 1^ 

CM CM CM in 



00 O ID 
n r4 r4 



CM 

in 



in r-4 CO 

n CO c^ r* 



10 



CM 
CO 



%0 
VP 



>H 00 



CM 



H 
\0 



in 

00 



M 




C 
0> 

•1 

CO 



5 

a 

« 
U 

Id 

CO 

u 

CM 

1 



09 
CO 

CO 

a- 



I 

I 

CO 

M 

CO 
01 
>% 

c 

8 

0) 
ID 



01 

(0 

0 

c 
o 



43 4J 4J 
•rl •rl 

O 

o 

IM CM CH 



1 1 1 



o 



o 



o 



-S. 

5* 5 
f $ S 



0) 

u 

I 



0> 
CP 

CO 

u 
0 



0 

I 



8 



c 



in 
in 



o <*> 
^ w ^ 



CM 

m 



in 



en CM o a> 
in CM in 



in 



4 



in 

CM 



r-l CO ^ ^ 
in CM r-C 



CM 



00 



to 



CM CO cH 
CO f-l H CM 



o 

00 



I 

o « 

b« to 



o 

CO 



^ o ^ 
m m (O 



CO 



in i-H CO cr\ 
CO ^ ^ 



ro 
CM 



I 



in 



CM CD CO 
in CM CM 



o 



SO 



O CM CO 

^ CM CO tn 



ID 



rjt o 

*0 CM 



fH rO CO rH 
m CM t-l H 



CO 



CO 
lO CO 

4 



CD 

CM r-l 



CM O 
r-l CM 



O 



5 o 

l«« CO 



r4 



fO rH 

o tn 



00 
00 



CM 



0> 



€0 Cti r< JO 

\0 CO in 



CO 

€M 



O itf 



•8 



CO 

in 



^ U> CM ^ 
CO r-i in 10 



CO 



fO O r-l 00 
\0 CM CM in 



CO 



<o in 

cat CO 



H ^ wo <M 
in CM r-l CM 



CM 

csai CO 

4 



CO CO ^ 
CO CM rH 



CM 
CM 



5 Q> 

&4 CO 



00 m o CO o 

GO CO <d» CO 



CM 



00 



fH CO tn o 

O ^ CO 00 



CO 
CM 



4J 

I 




(0 

§ CO 

•O «q H 

•H CD 4J 

S o » 




i 



9 0 0 

<M (tf Oi S CO 

<tf CO _ 01 r-l 

4i m Qi 3 

E4 S o ac 




8 



CO 



t 

t 



I 
I 



&i CO 



o o 



8 



8 m 

«M 1-4 



O ^ ^ f*^ '-t IS. 

m \P CD m 



^ O ^ 00 rO O •H 
QO CM m fl-l iH r-4 0> 



O O O r-t CD 

CH. CM ^ tn o> ^ 



•8 



in 



in 00 tn %>i 

^ \0 CM ^ Ch 



CD \0 «*l ^-1 
H 11% •H r-l M 



V 

1*^ ^ ^ CO **> 
CD <N ^ m o 



in 10 o 0^ CM 
en \p CM f < 



^ fO i-H r-4 CO CD 
Csj fNI m CM 



CD 

in r-f 



4* 

HI CM O 
^ ^ 00 



in 
m 



^ CM in CO 
^ CM fo cn 



CO 



o 

i4 



GO 



m 

CM 



o 



CM 



(0 



(0 

s 

id 

o 

«H Oi 

^ Oi 0) 

s S o 



M C 

10 01 
CD 04 

SB 

rH r-l H 



CO 



vP m H 

rH ^ ^ 



CM H CO o c^ 
r-* ^ 



rH 1^ O 00 

^ tn rH cn tn 



^ CM rH fs. %0 O 
lO rH ^ rH CM 

4 



cn CD ^ oo 
r* cjv CO *•> t** 




51 



c> CO ^ c*> 
lo CM in H 



ERIC 



73/7^ 



"2 

01 

•a 

c 

8 

CO 



4J 
U 



d 

•8 2; 

p Q> 



u 



u 

CD 




1 ^ 

o o 



0) 

SI 



Q) 
8 

Q) 



U 



in 



4^ 
M 

8 



I 

o 

CO 



in m in <*» 
m ^ M op 



"(T CO 
GO CO tfO r4 



A 

0> 5^ n \l> 
o6 GO ^ ^ 0^ 



a> ^ \o o Cf% 
^ CO r-i en m 



to ^ 
*o to 

4 



CN O *D 
^ M 



CM iX> \Q ^ cn 

00 1^ ro ^ 



%f <n in i-i 00 

Ca «n CO i-l 



VP €N H cn cn 
ch <n m ^ r-i 



CM 
O 



GO 



in 



GO 



CM <rt \0 CO rH 0> 

IP in cn cn o oi 



GO 

i-i 



CM 




1 



I 



ff^ GO ^ r4 
\P CM CM VP 



O 00 ^ 

Qa CM CM r-« 

4 



HI 



<n CM <*> <^ <^ 

00 o ^ <^ ^ 



CM ^ \0 CM CM 

IP r> CM IP 



cr> €0 in H €0 

CM CM r-l iH 

4 



r4 CM «H O 

<ft o m *n 



^ CD \D 0\ O 
IP GO iH r-l \0 



lo ^ »n o VP 00 

Oa CM CM f-l 



00 <*> IP «q> GO 

00 o cn IP 



00 



o 



52 



GO 

en 

CM 



GO 



in 



o 

CM 



vo 
in 

r4 



00 



CM 



CO 

o 
u 

. o 

10 



CO 



Ok d CO 



4^ Oi 

S 8* 



X 



•ri 

8* 



ERIC 



u 
>% 
u 

5 
1 

1 



M 

O 



O 
M 

d 

8 



8 <v 



9^ o « 

ft4 M 



1 



o « 



I 

0> 



o 

CO 



IS 

10 



O CO 



01 

0» 

o 0> 
CO 



o «0 



0» 



9 



p 0 

U4 CO 



I 



0> 



Ift O f-l M CO 

CJ^ lO CO m r4 0^ 



CM 

CD 

4 



^ 5^ \D iH CM 
r-« ro CM CM 



^ m CO «-i 00 
CM o GO tn tn CM cn 

r-l CM 



^ o ch <y> 5f CM 

CM "9 CM r-l r-l CM 



CM CO O O 
00 CM ^ CM 



O ^ 
r-l 0^ 



\P CD C^ ^ ^ 
CM ijp CO cn cn iD 

CM 



\o \o m f** 0^ CM cr^ 

CM in r-l r-l CM r-l 0> 



CO 

4 



o r-l o 



O CO 



o %D \D u> CM 
cn *o ^ CM ^ *-i ^ 

CM 



(Tk IN CO <Tk »A 00 
CM lA CM CO ^ 



rs lO CJ> O O 
00 CM \0 CM 

4 



r^ O 



CO 



CM CO ^ 00 O 
CO CO \D ^ ^ ^ 
CM 



01 



«9 01 
CO A 



•n o 
> Oi 





•s 
















o> 


CO 




r-l 


M 


4> CO 




(/> 


A 






0) 
r-l 


rn 






O 




^•8 




U 


8 







tA 0> H \0 HI 
O CM CM «0 O 
r-l CM 



CM r-l 



r-l 00 H 



tn 



\0 o in CM o 

^ r-l ^ fO ^ 



\0 

CM 



r^ 



tn 



^ ^ 
r^ u> 

r4 



00 in 00 ^ ^ 

in r4 r-l tv 



^ CM CM CM O r-l 
CO CM CO CO \0 m 
r-l CM 



CM in CM ^ €0 ^ 
\D CO r-l CM Or^ 



^ CM r-l O r-l CM 
CO ^ CM r-l 



4 



SO CO ^ c^ u> 
o m CM CM tn 

r-l CM 



CO CO CM 
r*- r-l CO 



CO 00 

^ m 



o ^ ^ r-l cr^ 

00 H CO CM 



CM 
00 



1^ ^ CO vo o o 
GO CM io CO in^^ 

r^ CM 



o « 

•rl r-l 

IM 4J flt 

0> CO CO 
0> 

CO o> o 

CO 4> 
» O s 

o» o> s 

**8g 



CO 



Of 
01 

u 
m 

I 

o> 
u 



0 

01 

(«} 
r-l 

8 



AC 
r-l 
•rl 



o tn 
O ^ 



53 



IM 



0 



IM 14 
O O 




E 



•8 

O 

U4 



a 



tn 



<4 



GO 



tn 



o tn 

CO CM 

4 



o 

CD 



m 



4 



tn 



in 



4 



GD 



cn M o 00 
in CM cn tn 



CN f*> fH 
m fH r-l CM 



tn r4 cn 
CO ^ 'sj* 



en 

^ CM 



o <n 



r-i en ^ ^ 

tn CM H rH 



^ o ^ 
o\ tn tn GO 



CO <n o 
m CM CM tn 



o r-i CO tn 



CO %r 00 CM 
*D CM 



CO CM tn n 
a> CM CM 



(*> O CD 
iO CM HI 



tn tn t-4 
ro ^ «n GO 



tM 
41 



4^ 

s: 



4J» 
Cl» OS 
O -P (0 

9 o c 

10 0 



to 



4^ 
U 
0 
CO 
CO 

a 



H S o X 



Qi 



tn 



o 

CD 



m 

CM 



CM 

tn 



CM 



CM 



VO 



CM 
GO 



CM 



o 



cn 

CM- 



•rl 
r-f 



4i 

O CO 
O o» 



55 



0 o 
U4 03 



(0 
6 
U 



CO 
6 

8. 



)4 



r> M 
CM m ro 



in <n 



CO 



CM CN O 



CM ^0 \P m 



CM 

•n ^ 

CM 



cn o ^ ^ «o 

CM ^ CM CM CM CM 



CO rH ro CM r-l \D 

4 



CO tn o o r-- r*- CM 

CM KO a> ^ CM ^ 
CM 



0\ rH CO rA tft 
CM ^ CM CM <*> <n 



I 



\0 iH «H ^ r4 
CM r-l CM 



00 to «M <J> ^ ^ 
CM ^ ^ ro \P rM iO 
CM 



^ CM CO O \P 

pL r-4 CM CO cn 



O CM CO Cy\ CM CM 

CO in CM fH m 

4 



\o tn CM CO r-c 
CM f-i m <^ CO 



o cn o CO in 

\0 r4 r4 CM CO O 
^4 



O ^ \0 CM ^ r** 

S5 



^ ro O CM CM CM 
O CM CO CO ^ ^ 
rH CM 



CM <r ^ r-l <y> tn 

HI CM CM CM CM 
CM 



o ro in CO o CM CO 

00 CM r-l ^ 



tn CTfc r-l rH CO 

5^ H ro ro \o 

rM CM 



5n 



la 



iP ro o O ro CO 
CM m in CM CM 00 



in CO in CM ^ O 
\o r-l r-l ^ ^ cn 



ID 



U4 CO 



ro CM 

Co CM 



CM 



^ r-l 



cx> tn ^ r*- 
CM ov VI in CM ^ 



Q \p ro CO ro ro O 

CO 00 r-l U> 



<H r-l ro in o 
in CM CM in ^ in 

rM CM 



ERIC 



2. 

(0 CO 
CO CO 



9^ US tn 



u 



H 

s 



o o 



o 
u 



^ - 

<?0 £ 



r4 
U 




IM 



I I 



@//S2. 



c 

I 



§ 



Is 



u 



a: 



P 9 



§ 



U4 M 



U4 m 



Oil 
S 

»4 



Vl 



u 



in 
in 



CO cn 

4 



Vl 



CD 



tn 




3 
E 

M 



O 

to 



o o 

CO CM 

4 



4^ 
H 

I 



O 



CP \0 r-l H CD 

r% M o« a> 



<q» CI a> o 

CM \0 



CM fo 
O ^ ^ ^ 



to in cn r-4 

^ CM m CO 



c: 

Ch CO <9 tn 

cn rH »H r-l 



^ CM m CD 

^ CM cn cn 



sp in 



rH CD o <n 
o\ cn ^ 



^ ^ 
\o CM cn 



\o CD cn o 

%£% wH M M 



O CM O 
CM ^ m 



CD 

cn 

CM 



CM 

o 



^ CO \0 GO 

CD ^ 0^ ^ 
CM 



cn 
crv 



\D 
CM 



in 



r4 



CD 
CM 




0) •H 



S o s 



o > s 



••4 



8 



56 



k 
O 



I 

§ 

U 

s 



i. 

r-C 

8 



(0 



CO M 

<D 



5 



|5 

4i « 
(0 c 
O 

4i 

0) 

M U 
Em 



4> 

g 



(ft 

s 



9< 



o 

8 

09 
4A 



4i 
O 

I 

4i 

0) 
M 

IM 



ERIC 



*r4 



0) 
09 

<n 
in 

•9 



Q 

03 

H 

§ 

9« 



e 

3 

u 

§. 

M 



8 

01 
10 



4^ 
(0 



14 
O 

o« 

01 

09 B 

10 U 

I ? 

M4 ^ 
O 

CO CO 

*^ 9 

II 

» <0 

0 >i 
CP 4^ 

u o 

0» 

a p 

O 

o m 



s 



(A 

GO 
•H 

0) 



I 



M 



D 

4^ 
C 

8 



4^ 



r-4 



o 



0> 
4i 



U4 



4^ 



01 
01 



c 

M 
CO 

OS 
M 



0> 
CO 
P 



4i 



0) 
01 



•i 
8 

0 



IT 



0> 
4^ 

2 



0 



4i 



r4 

LO 0) 



o 



in 
m 



CO 



CM 



CO 

an 



O 
\0 



O O 

QC> CM 



o 

CO 



o in 

QO CM 

4 



CD 
00 



^ ^ 
»<4 in r4 



CM u> 
CO n 



O CO 



<^ ^ o H 5 

m r4 \D CM 0^ 
^4 



«^ \p ^ cn «^ <M <J> 

GO CO CM CO 



\0 CO 

^ cn CM 



\D 00 CO 

CM m u> 



00 a\ ^ 

CM ^ 



^ 

in o \0 



CO CO 
CM 



O CO 
CM r-4 
CM 



CO O 
CM ^ 



CO 00 

^ in 

CM 



CM H 

CM \D CO 



or> u> fO 

CM CM 



Ok CM 



CO as 



\o GO 
in 00 CO 



a CO 
CO CO 
CM 



lO 





CO 






01 












S 


M 




<0 


0) 




44 


4^ 


1 


0 


44 




P« 


P 










•d 





6 CO 

4i ^ 'H 3 B ^ ri 

<0OM0lS«-|3r4 



CP -rl 4J W O 0> *H 

S 01 CO U P« o s 



4J 

o tn 

O r4 



*o <o r** ^ CO 
CF> m CO CM CO 

CM 



in CM CM CM VO 
CM CO CM t CM r4 
r-i CM 



eg CM CM ro in HI 

CO in to lo CM CM 



V A _ 

r*» ^ in CO CO <o 
\o in CM CM ^ 

f-4 CM 



<» \D ^ o c^ r*» 

O r4 r4 in H 00 
r4 r-4 



O vo o CM CO CO 
CO ^ ^ CM m 



in \o lO CM o 
m in CO m CM ^ 
r4 




4i 

O 00 
O r4 



I 



•g 

0) 

l4 

O 
M4 



4> 
f4 

I 



•re 

0> 
> 

§ 



(0 



§ § 

M 

0) «M 



4> 



6 m 

0 IS 

IM f-l 

o> o» 

1 ? 

CP 

0) JQ 



0> 



10 

u 

0> 



3 



57 



0 'O 

$ 8 



8IM «M 
CO 

o o o» 

• u 



m 
0 

O 

5 



H 

44 tJ CO 

44 O O 
CO 0i r-l 



0 0) 

S5 



■8 

CO 

o 

r4 
44 

at 



0 

I " 

u • 

CO 

«M Ml 
O 



0> 
Pi 



•r4 10 . 
M • 

44 CO 2 

d 0) c 

0) 14 ^ 

i! 'S 
o P 

«M C 44 
H4 M CO 
•r4 O 

Q.a q 
^ 44 



4i 

8 



2 
8 



i 



SB 



O 

b4 X 



CO 

no 



f 

US 



C 

O 



4^ 



0) 

09 

I 



fO o> 

8 (0 



09 



58 




M 

o 



09 
Q 



^ 0> 

Qo in 



in 



O 

ON 



ON 



o 

r-l 



m o r-« 
r-l ro o cn 



^ m H CM 

M M in 



r-4 tn a> r> 
CM ^ 



CM CM VD in 

d tn CM o 

t-i CM 



CM 



^ o 



CO vD lA 

^ m m ^ 

rH CM 



^ <y> <y» 
CM m in tn 



o ON ^ Q 
CO (N GO 



m 



!*> O O 
^ CP 

<M 



01 > c n 09 

.ri (9 5 r-l > 

4-9 W 09 r-4 rH 

4J o Q (tl 

o< . 

C <U 09 
09 



M 09 
>4 o 



IM 
r-l 

4: 
09 

rH 



09 

rH 

09 

r-l 

o 



4i 

O OI 



ERIC 



u 

SI. 

•o 
u 



1 

i 

CO 



4> 

8 

M 



u 

§ 

O 

c cn 



1 

o 



m 

H 

I 

u 



GO 

* o 
a> u 

0> Q 



u 
% 





TT< 






















1 





CN 



O 

u 

c 



CO 



1 " 



4J 



f 

c 

CO 



(0 
u 



a? 

i 

o 
u 



g 

0) 
M 

O 
O 
U4 



Q 



0 



o ^ 
o a> 



^1 
o <d 



4> 



8 



01 



r-t ^ r> ^ 
sO CO P*» ro 



o m ^ rH 

QD r-4 CM r-C 



^ CO o to 
r* m 0^ 



Q\ r-t 
CM CM 
01 



01 



vD in 

OA 



4 



CM CO 

(A fW in CO 



vo m 
CM ^ in 



CF\ ^ <T% <H 

m o ^ 



^ 00 
f*> o 
CM 



CM 
CM 



CM O 
^ CM a> fo 



O VC r-l 

Q& CM n 



O ^ 

n o 

CM 



CO CO 



n 00 CO CO 
in CM m 



CD 

CM 



s 



V. CO 

iM a» 
nj « ^ 

i3 cn 9 

(0 u o 
S 10 o 



u 

< -I 



s 

<P u 
m on 

O *M 

^ 5 ii 

CJ» 
:3 r-l 



CM CM vP CS| CM 
\0 r4 H CM O 



O CO CM CM O m fH 
00 CM CM n iH ^ 



o n» CO CM CM 
CO cn m CN ^ 

CM 



O M ^ 2 £ 
o> ^ CM m a% 



\0 o j£ 

^ m CM CO 



fs^ CO O CO CM iH 

^ ^0 in 00 CO < 



CM iH r 

CM CM VO »H 



^ ^ o ^ *^ ^ 
^ cn in 



u> <n <n 
r-* m tn r-i ^ 

r4 CM 



s 



4i 
CO 



OH «0 

o 0) 
Pi fO 



iM c 



14 
(0 

to 



r-l 
U 



59 



0 

u 



0 



• 


s 




CO 


IH 








10 






1 




0 
















in 




0 

Of 




a 


9 


> 






0 






a 


ch 




• 


0 


10 








0 


0 




•0 




0 




ERIC 



89/90 



8 

• 



O 
u 

c 
o 
o 



01 



c 



CM 



&4 M 



o ^ 
o © 



IS 

o 

5 

O Q> 



o <ts 



01 



M 



O 



CD 



o 

HI 

o"3 t*^ CO CO ^ 

m VP o* m o 

CO Ch ^ vo 

1-4 c* CM en 



^ CO vo ^ 
m in CO CO ^ 



44 ^ r-l CM 

<N fo cn r-i 

■H 04 



Or* 



^ 0\ ^ ^ 

r-4 r-4 CM 



CO ^ CO 
^ 



CO 
r-4 



in CO H 
CO in ^ 

1-4 M 



Al M r-t CM OV ^ 

%p m CM CO cr* r» 



O CO CD Cs| 

CO CM m r* 



\0 M C\ O CD \0 

u> CO ^ m m ^ 

r4 CSI 



09 



CP >^ c « 

«^ g 4.''« 
£ ^ ^ < £ 



>4 

< CM 



m 

CD 

M 

<P 
IS 
M 

B 



(0 

<M 
f-l 

8! 



ERIC 



61 



Table 19a. Total weights of food consianed per primary grade student, pre 


and post nutrition education. 






Grams Consumed 


unjtw nenu w 


Experimental Groups_ 


Control Groups^ 




< 

Pre Post 


Pre Post^ 




Saxapahaw 


Raw River 


Alamance 1 


308 +99 


452 --lOS 


2 


331 t43 


^ 41 


3 


369 x^4l 


365 + 60 




South Mebane 


• 


1 


354 +14 




2 


337 +48 




3 


347 +40 






North Graham 




1 


311 +35 




2 


353 --34 




3 . 


390 * 5 






Edgecombe 


William Street 


Goldsboro 4 


403 +17 


340 +112 


5 


395 +39 


359 - 4 


6 


364 +75 


437 + 54 




East End 




4 


445 -49 




5 


415 -34 




6 


502 +45 





Grades 1^ 2^ and 3 in each group except where othexvise noted. 



^Differences between pre (October^ 1971) and post (April, 1972) weights 
of food consiwed. 



Grades 1 and 2* 
Grade. 3^ 
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schools. This showed that students who had nutrition education did better 
on the test than those w^o did not have nutrition. Almost consistently, 
experimental students had a higher percentage of correct answers than control 

students. See Table 20. 

There were several questions for ^ch the difference was large enough 
to mention. In question 11, students were asked to choose foods that 
would make a balanced lunch. The next two questions asked for amounts of 
milk and vegetables students should eat and drink each day. For all of 
these questions a higher percentage of correct responses was given by 
students in experimental groups when con^>ared with controls. Another ques- 
tion asked students to identify foods made from milk? item 8 asked for the 
origin of bread. Although all students scored somewhat low on these items, 
a larger proportion of experimental than control students scored correctly. 
These results can be seen in Table 20 also. 

For almost all questions, as grade of the student increased, percentage 
of students scoring correctly increased. This was evident in both experi- 
mental and control schools. Part of this pattern could be due to the fact 
that between the time a student is in the first grade and the third grade, 
his horizons have expanded considerably. The third grader is more manure 
and knows more about the world in which he lives. The fact that a greater 
number of experimental students than control students scored correctly on 
most test items even at third grade level shows that nutrition education, 
and not just maturity, was responsible for some of the increase. 

Percentage of correct answers was examined by district and school as 
well as by grade. When this examination was doie , no differences could be 
seen between the three experijnental schools in Alamance County. Neither were 
there noticeable differences between schools in Goldsboro and Alamance, as 
shown in Table 21. 
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Table 20. Percentage of students responding correctly to items on post- 
test by treatment and grade. 



19 



2 64 65 73 

3 84 90 



4 43 

5 80 89 89 

6 31 



55 59 69 



15 

16 50 60 

17 



78 89 



20 9 



22 26 

23 



24 
25 

26 49 

27 

28 12 
29 
30 



33 51 
9 3 



Test itea Experime ntal schools Control schools 

1 2 3 1 2 3 

1 96 97 96 92 96 96 

73 47 63 65 

90 ' 8X 9? 94 



63 63 31 45 64 



76 86 91 

32 34 28 33 30 

91 96 77 88 92 

67 76 30 47 64 

95 98 93 94 98 

52 62 16 40 53 

80 37 60 62 

75 37 54 62 

40 15 29 34 



7 88 

8 56 

9 95 

10 40 

11 61 72 

12 57 61 

13 30 23 

14 55 60 67 32 52 69 



37 44 67 



67 14 24 40 

65 90 77 86 



18 70 66 62 68 



73 83 



18 4 2 



Z 16 14 17 15 



27 16 20 



29 39 
0 5 



44 55 38 44 

41 55 44 

47 59 37 42 

12 ,11 16 

li 19 11 12 

17 11 6 11 
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Results of the test were used for evaluating concepts in the curriculum 
guide, as shown in Tables 22 and 23. The extremely low percentage of all 
students scoring correctly on some items indicated that primary grades might 
not be the appropriate level for introduction of certain concepts. Functions 
of vitamins and minerals in the body and sources of these nutrients seemed 
to be concepts difficult for students to grasp. 

Questions requiring ability to recognize where foods come from were, 
in general, low scoring items. The fact that nutrition education students 
more often answered correctly these items than did control group students 
showed that, although grasped slowly, these concepts could be understood. 

An analysis of Vciriance was also performed on test uata. This can be 
found in Appendix C. The same kinds of results were obtained for grades 
one, two. and three. There were obvious differences among classes within 
a school. These differences probably reflect influence of ihe teachers. 
Differences among eacperimental schools were small. Differences, however, 
between experimental and control schools showed that nutrition education 

had a large effect. 

Little interaction was seen between questions and schools or questions 
and classes. There was considerable variation among questions. Variations 
seen among questions could be explained in the following way. As described 
previously, test items were constructed according the concepts in the cur- 
riculum guide., Some teachers did not teach all concepts in the guide. In 
a particular class, most of the students, therefore, could have scored 
incorrectly on an it>m if tlie specific concept wa*: not taught. 

When results of the posttest are examined, it con be concluded that 
nutrition education did have an effect on the students* knowledge of 
nutrition. The test was as good an .instrument ae could be obtained for 
the present study. It is recommended, however, that further work with 
reliability and validity of the test be carried out before further use. 
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NASHVILLE PHASE 
Methodology 

A separate phase of the project was carried out in the Nashville 
Elementary School. Two fifth grade teachers who had participated in the 
project during program year I, acted as school coordinators by setting up 
nutrition education workshops and helping the other teachers. The school 
lunch director also was active in the program. 

The nutrition education coordinator visited the school every third 
Monday. During the day, the coordinator visited classrooms and spoke 
with individual teachers. A forty-five minute in-service meeting was 
held after school. At the first and last meetings, the coordinator spoke 
to the entire group of teachers. During the year, teachers were divided 
into two groups: first through third grade teachers and fourth through 
sixth grade teachers. The coordinator spoke alternately to these groups. 

First through third grade teachers used the same curriculum guide 
as Goldsboro and Alamance County. Fourth through sixth grade teadiers 
did no<; have a guide. Lack of a guide was considered a handicap. Teachers 
also had a difficult time locating resource materials. 

RESULTS AND DISCUSSION 
Students in grades one to three were given the posttest described 
previously. The teachers, however, saw a rough draft of the test several 
months before testing. From the extremely high percentage of students 
answering all- items correctly, it is believed that teachers taught toward 
the test. It is difficult, therefore, to draw any conclusions from the 
results. See Table 24. 
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Table 24. Percentage of students responding correctly to items on 
posttest in grades one^ two^ and three in Nashville Ele-- 
mentary School. 



Test item 


I 


Grade 

2 




3 


1 


95 


Ail 

94 


100 


2 


mm ^ 

77 


87 


99 


3 


73 


93 


98 


4 


53 


69 


73 


5 


85 


94 


93 


6 


47 


59 


58 


7 


88 


AA 

98 


AA 

99 


8 


70 


92 


A*ft 

97 


9 


96 


AA 

98 


i99 


10 


72 


93 


<^A 

79 


11 


78 


92 


A A 

98 


12 


59 


82 


AA 

89 


13 


54 


59 


51 


14 


74 


80 


A A 

88 


15 


68 


*tA 

79 


AA 

80 


16 


78 


88 


AA 

89 


17 




AA 

89 


AA 

99 


18 




68 


91 


19 




93 


98 


20 




52 
9i» 




21 




36 


34 


22 




43 


43 


23 




74 


64 


24 




35 


57 


25 




72 


60 


26 




79 


62 


27 




67 


58 


28 




16 


• 27 


29 




34 


26 


30 




59 


48 
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Students in grades four to six were given ^s a pretest and posttest 
the same test used in the pro.iect last year. Percentage of students answering 
each item correctly is shown in Tables 25 and 26. The greatest improvement 
froa pretest to posttest was sef^n for grade four. As grade level increased, 
the difference between percentage of students scoring correctly on pre and 
post test decreased. This was due to the fact that in each successive grade 
more students scored correctly on each item on the pretest, thereby, decreasing 
the difference between the two tests. Notice the high percentage of students 
who answered many items correctly on the sixth grade pretest. 

Some teachers kept classroom records of student-eating preferences 
during the year. In one primary class only five of 27 students had ever . 
seen asparagus. After the tasting party. 23 said they liked it. A fifth 
grade class also cooked asparagus when the teacher discovered that 25 of 
the 28 students had never seen or tasted the vegetable. Fifteen liked it 
and 13 said they could learn to like it. In Table 27 are given results of 
a tasting party in one primary grade classroom. 

All teachers said they believed that students' eating habits had 
improved after nutrition education. They felt some of the improvement was 
due to an activity as simple as explaining what some foods were. For 
example, the primary grades had a tasting party with prunes (an item usually 
thrown away at lunch) . Teachers reported that after the tasting party, all 
students ate some of the prunes they were served in the lunchrrom, and 
most ate all. 

Whether food habits actually changed as a result of nutrition ^education 
was assessed by comparing plate waste from identical menus served in October, 
before the onset of nutrition education, and in April. No improvement due to 
nutrition education was seen ij» these da'^a. 



74 



Table 25. Percentage of fourth and fifth grade students responding correctly 
to items on pretc t and post test in Nashville Elementary School. 



Test item 



Fourth grade 



Pre- 
test 



Post- 
test 



Difference 



Fi fth grade 



Pre- 
test 



Post- 
test 



Difference 



1 


85 


85 


0 


87 


93 




6 


2 


65 


71 


6 


72 


89 




X7 


3 


83 


79 




67 


65 




- 


4 


52 


65 


13 


44 


54 




10 




16 


34 


18 


45 


52 




7 


6 


76 


90 


14 


82 


91 




9 


7 


26 - 


65 


39 


84 


92 




8 


8 


45 


83 


38 


97 


97 




0 


9 


56 


78 


22 


96 


97 




1 


10 


57 


8\ 


24 


72 


86 




14 


n 


49 


79 


30 


67 


80 




13 


12 


24 


22 


<- 


36 


42 




6 


13 


68 


86 


18 


87 


92 




5 


14 


ar 


90 


8 


84 


90 




6 


15 


73 


79 


4 


59 


82 




23 


16 


77 


91 


14 


79 


90 




1.1 


17 


65 


69 


4 


72 


76 




4 


18 


60 


63 


3 


54 


74 




20 


19 


le 


36 


18 


18 


18 




0 


20 


87 


90 


3 


88 


92 




4 


21 


85 


88 


3 


90 


75 






22 


73 


77 


4 


77 


90 




13 


23 


85 


93 


8 


92 


96 




4 


24 


59 


84 


25 


73 


83 




10 


25 


78 


85 


7 


87 


92 




5 


26 


93 


92 




96 


97 




I 


27 


90 


95 


5 


96 


96 




0 


28 


92 


96 


4 


90 


97 




7 


29 


81 


88 


7 


73 


86 




13 


30 


74 


85 


11 


75 


86 




11 


"31 


63 


66 


3 


76 


89 




13 


32 


55 


64 


9 


73 


79 




6 



75 



Table 26. Percentage of si*xth grade students responding correctly to item? 
on pretest and posttest in Nashville Elementary School. 



Test item Pretest Posttest Difference 



1 


92 


88 


— 


2 


70 


70 


0 


3 


72 


79 


7 


4 


84 


88 


4 


5 


54 


66 


12 


6 


58 


61 


3 


7 


62 


63 


1 


8 


96 


99 


3 


9 


96 


97 


1 


10 


98 


99 


1 


IX 


99 


99 


0 


12 


92 


98 


6 


13 


100 


100 


0 


14 


97 


100 


3 


15 


96 


97 


1 


16 


98 


98 


0 


17 


92 


99 


7 


18 


54 


71 


17 


19 


83 


81 


- 


20 


83 


76 


— 


SI 4. 


31 


86 


5 


22 ^ 


63 


66 


3 


23 > 


73 


78 


5 


24 


37 


55 


18 


25 


29 


37 


8 


26 


45 


36 


mm 


27 


65 


70 


5 


28 


86 


92 


6 


29 


82 


86 


4 


30 


67 


77 , 


10 


31 


77 


77 


0 


32 


94 


97 


3 


33 


90 


90- 


0 


34 


58 


67 


9 


35 


82 


93 


11 


36 


86 


81 




37 


65 


?2 


7 


38 


79 


82 


5 


39 


65 


80 


15 


40 


86 


88 


2 


41 


95 


97 


2 


42 


92 


92 


0 


43 


65 


73 


8 


44 


88 


87 




45 


92 


92 


0 


46 


88 


89 


1 
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Table 27. Number of first grade students who tried and liked seven 
vegetables at a classroom tasting party. 



Vegetable No. who tried No. who liked 

vegetable vegetable 



25 24 



Lettuce 

Radish ^2 
Cucumber 25 
Celery 



23 20 



23 21 



Green pepper 20 



15 

9K 25 
Carrots . 23 

Cabbage 24 
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RECOMMENDATIONS FROM TH£ NUTRITION EDUCATION COORDINATOR 

Several recoaimendations can be made as a result of the second 
year nutrition education projects First, behavioral objectives should 
be included in the curriculum guide. Although the guide already con- 
tains several general c^jectives, they are not believed specific enough 
for use in evaluating student learning. 

Several concepts in the guide should be excluded for the primary 
grade level. These are the concepts that deal with ftinctions and 
sovLTces of nutrients. Some activities, such as the animal feeding 
demonstration, are too advanced for the first through third graders. 

Concepts and learning activities eliminated from the "K - 3** 
guide could be included in a guide for grades four to six. Inter- 
mediate grade teachers involved in the Year XI project expressed a need 
for such a guides. 

Some teachers who used the - 3" curriculum guide recommended 
that it be made more specific by presenting in sequence suggested 
activities for grades one, two, and three. This would require a guide 
for each separate grade. While separate gtiides would be fine for a 
school with graded, self-contained classrooms, it might be a hindrance 
to teachers in an open classroom or non-graded scnool. A guide should 
be flexible in order that teachers in a variety of situations can use 
it. Structure of ^lie existing curriculim guide seems to meet this 
criterion. 

Although a guide can be provided to the teachers, at some point 
they must assume responsibility for carrying out the program. They 
must adapt the guide to their specific needs. If the teachers feel 
they are repeating information in several grades, it is their respon- 
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sibility to plan the sequence of learning activities according to 
concepts in the guide but geared to their particular situation. 

During the project, teachers were not evaluated by any objec- 
tive methods. From general dbservation and conversation, the co- 
ordinator became familiar with the teacher** and, in general, was 
pleased with their response. For this project, teachers were re- 
quired to participate. Had teachers volunteered they might have 
been more enthusiastic. For purposes of the present study, however, 
there was an advantage in having all first through third grade 
teachers in the school involved. Also, there were teachers who, 
negative at the beginning of the project, changed their opinions 
by the end of the year. Surprised at the interest of the students 
they beoeBne^ore motivated and interested themselves.. 

Teachers need a local resource person knowledgeable in nutri- 
tion. This person should be thoroughly trained in nutrition; he might 
be a nutrition education supervisor employed in the local school 
system, a county extension home economics agent, a local public health 
nutritionist, a school lunch supervisor or anyone else with appro- 
priate qualification. 

To carry out an effective nutrition education program in North 
Carolina, the following suggestions were submitted. A comprehensive 
plan should be made at the state level under the Department of Educa- 
Vion. It is recommended that this be done by a Department of Nutrition 
Education staffed by professionals with a background in nutrition and 
education. For maximum accomplishment this staff should interrelate 
and #ork cooperatively with other departments in SDE such as School 
Lunch, Health Education and Early Childhood Education on the elemen- 
tary level, and Home Economics and Science at the secondary level. 
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Since the approach to nutrition education at elementary and 
secondary levels is quite different ^ it is suggested that the two 
programs be kept separate^ at least at first • It is felt that pri-* 
ority should be given to development of the elementary program*. 
Evidence from program Year X indicated that younger students were 
the more willing to alter eating habits* In the Year IX project # 
the coordinator found students enthusiastic and eager to learn* 

During this stuc^*, some teachers invited parents to partici-^ 
pate in classroom activities. In future nutrition education pro- 
grams greater effort should be made to include parents in nutrition* 
oaiis might be accomplished by cooperation with commtinity health 
professionals. Although focused on schools # a nutrition education 
program should include the total community. 
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Cognitive Nutrition Test for Teachers 
Cognitive Nutrition Tests for Each Grade Level 
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COGNITIVE NUTRITION TEST FOR TEACHERS 



Find the word in the right column which fits each of the descriptions or 
definitions in the left colvann. Write the number of the word on the answer 
sheet in the space by the letter of the description it fits. A word from 
the list may be used more thaw once . 



a. The science of dealing with the food eaten 
and how the body usetS it. 

b. Lack of proper food. 

c- Mineral necessary for the formation of bones 
and teeth. 

d. Element essential for proper functioning of 
the thyroid gland. 

e. Red coloring matter in the blood. 

f. A disease which may be caused by a shortage 
of red corpuscles. 



1. Anemia 

2. Amino Acid 

3. Calcium 

4. Calorie 

5. Carbohydrates 

6. Glycogen 

7. Hemoglobin 

8. Scurvy 

9. Iodine 

10. Nutrient 

11. Malnutrition 

12. Cellulose 

13. Vitamins 

14. Nutrition 

15. Protein 



g. A part of protein. 

h. Fuel food . lie body. 

i. A unit of measure of heat energy in food. 

jj. A form of carbohydrate stored in the liver xintil 
needed by the body. 

k. Undigested material which forms bulk in the diet and 
is useful for normal elimination. 

1. Any substance which furnishes energy, builds and * 
repairs the body, or regulates the body processes. 

m. Builds, maintains and repairs body tissue. 

n. Chemical regulators found in foods which stimulate 

growtii and other body activities and prevents deficiency 
diseases. 

o. General term that includes sweet, starchy and cellulose 
foods. 

p. A disease which may be caused from a lack of vitamin C 
in the diet. 
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use the answer sheet to complete the foUowincj statements by placing an 
X in front of each ending which makes the statement true. (Statements 
have more than one ending) 

The main classes of food nutrients which regulate and protect body 
functions are: 

a. Pats ^' Vitamins 

h. Caorbohydrates e. Protein 

c. Minerals 

The main classes of nutrients which supply energy (calories) to the body 



are; 



a. Proteins 



d. Fats 



b! Sucrose Carbohydrates 
c. Cellulose 

Symptoms of under nutrition; 

a. LOSS of wieght e. Decaying teeth 

b. Swallow complexion f • Healthy, glossy hair 

c. overwieght 9- P^'o^ ^^^i*'" 

d. Frequent colds 

The principal funciton of Vitamin A are the prevention of: 

a. Nightblindness c- Scurvy 

b. Infections Pellagra 

The food groups which form a foundation for a well balanced diet ares 

a. Mi He and milk products. 

b, carbohydrates: starch, sugar, cellulose. 

c- Lean meats of all kinds, eggs, poultry, and fish. As alternates- 
dry beans, dry peas, lentils, nuts, peanuts, and peanut butter. 

d. Fruits and vegetables— especially those rich in Vitamin A and C. 

e. Citrus fruits: oxanges, lemons, grapefruit, tangerines, etc. 

f. FatS! butter, margarine, cream, olive oil and other ox Is and fats, 
g! Whole grain, enriched, and restored breads and cereals. 

Good sovirces of iron are: 

a. Milk e. Egg yolk 

b. Cheese Celery 

c. Liver 9- Cucumbers _ 

d. Muscle meat 

In the space allowed on the answer sheet, write F it the statement is 

false and T if it is true. Write the word or words which makes each 
false statement false. 



Needs for nutrients are greatest during periods of rapid growth. 



83 



2. According to the U.S.D.A. surveys of 1965-66 and 1968, clacium and 
iron were the nutrients most often below the recommended allowances. 

3. An overview of the 1965-66 survey by the U.S.D.A. in the households 
of the U.S.A. showed some trends in eating habits: 

a. Snacks were decreasing in popularity, 

b. Differences in regional food patterns are becoming more distinct. 

c. Poods that require less preparation in the home cire gedning favor. 

d. Families at all income levels are eating less meat, poultry, & fish. 

e. Household consumption of milk and milk products and fruits had 
vegetables declined between 1955 and 1965. 

4. The Type A lunch consists of specified amo\mts of the following s a 
protein-rich food; two or more fruits or vegetables or bothj whole- 
grain or enriched bread; butter or fortified margarine; and fluid 
whole milk, served as a beverage* 

5. To assure that all Type A lunches meet the nutritional goal, it is 
recommended that lunches include: 

a. A vitamin C food once a week. 

b. A vitamin A food twice a week. 

c. Several foods for IRON each day and larger portions of some of these 
when possible. 

6. With the exception of butter and cream, milk and milk products are the 
most concentrated sources of calcium. 

IV. Evaluate the following menus on the answer sheet by placing an X in 

the space beside the menu which provides the greatest variety of food 
nutrients and by giving the reasons for yotur choice. 

Menu A 

Fruit Cup 
Spaghetti with Meat Sauce 
Pickles artd Olives 
Hot Rolls, Butter 

Pecan Pie ^ 
Milk Coffee 

Menu B 

Tomato Juice Cocktail 
Country Style Steak - Hot Baked Sweet Potatoes 
Congealed Orange - Cranberry Salad 
Whole Wheat Muffins Butter 
Cup Custard 
Milk Coffee 

V. List points by which nutrition educaiton materials should be evaluatea. 
VI. List reasons why some people do not eat balanced diets* 

VII. List four community resources which you could use in your classes to 
teach foods and/or nutrition. 

ERIC ? - 
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NUTRITION EDUCATION PRE-POST TEST 
5th Grade 

The follmirtg questions and ohoieea were shorn on transparencies^ 
and read twice to each group. Students marked their choices on an 
answer sheet (attached)* 

1. Nutrition is the study of: (1) 

•A. Food and how our body ujes it 

B. How food is grown 

C. How jnany vitanim pills we need each day 

2 Select the group of people who need about the same amount and kinds 
of food from each of the food groups that you need eac* day. (1) 

A. A mother and baby 

B. Adult men 

*C. Boys and girls in elementary school 

3. Which of the following groups of vegetables and fruits would provide 
the amount recommended for you each day? (1) 

A. Two servings C. Three servings 

B. One serving *»- ^^'-^ servings 

4. Which of the following groups of breads and cereals -ould provide the 
amount recommended for you each day? <1) 

A. 1 bread and cookies C. 2 bread and 1 macaroni 

B. 2 breads and 1 cereal *D. 3 breads and 1 cereal 

5. Which of the following groups of milk products would provide the amount 
recommended for you earfi day? (1) 

A. One serving C. Six servings 

*B. Three servings . D. Two servings 

6. Which is the best way to store cooked vegetables and meats? (1) 

A. Uncovered on a counter or table C. Uncovered in an oven 
*B. Covered in a refrigerator 

7. In which three of the labeled parts of the body is food digested? (3) 

*A. Mouth *C. Stomach 

B. Heart ' Intestines 

8. Calcium is necessary for the development and health of which of these 
parts of our body? Select two. (2) 

O mK, Bones I * >• ^ C. Hair E. Eye 

EglC Teeth * 
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9. Which of these foods contain lots of iron to help our body to build 
healthy blood? Select three. (3) 

*A. Raisins *C. Broccoli *E. Liver 

B. Corn D. Candy bar 

10. Vitamin C helps our body to have healthy gums and body tissues, vmich 
t%#o of these foods contain Vitamin C? {2) 

A. Biscuits *C. Orange 

*B. Lesnon O. Green snap beans 

11. Which three of these foods contain lots of carbohydrates? (3) 

*A. Macaroni *D. Candy bar 

*B. Baked yellow squash £. Green snap beans 

C. T-Bone Steak 

12. Which three of these foods are the best to help the body build and 
repair body tissues? (3) 

*fl. Tomatoes *C. Chicken E. Crackers 

B. Jelly *D. Sweet potato 

13. Select three of these foods for an after-school snack that will give 
you lots of vitamins. (3) 

*A. Apple C. Soft drink E. Candy bar 

*B. Peanut Butter Sandwich D. Potato chips *F. Milk 

14. Which of these foods are made from milk? Select two. (2) 

*A- lee cream C. Ketchup *E. Cheese 

B. Fried egg D. Hamburger 

15. Which of these foods are found in the vegetable and fruit group in the 
"Daily Food Guide"? Select three. (3) 

•A. Broccoli C. Macaroni *B. Strawberries 

*B. Sweet potato D. Hot dog 

16. If you have gained a lot of weight or if you weigh a lot more than the 
average ^or age, which of these foods would be best for you to eat as 
an after-school sriack? Select two. (2) 

A. Cookies D. CAndy bar 

•B. Tomato juice *S. Carrots 

C. Mixed nuts F. Soft drink 
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1. Nutrition is the study of: ,:st crpy avkuble 
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2. Select the group of people who need 

about the same same amount and kinds 
of food from each of the food groups that 
you need each day. 
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Which of the following groups of vegetables 
and fruits would provide the amaunt 
recommended for you ea ch day? 




4. Which of the follov/ing groups of breods 
and cereals would provide the amount 
recommended for you each day? 
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5. Which of the following groups of milk 
products would provide the amount 
recommended for you each day? 
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6. Which is the best way to store cooked 
vegetables and meats? 




NOTES 



g;i\:T CCPy AVAllABl£ 



7. In which three of the labeled parts of 
body is food digested? 




Calcium is necessary for the development 
and health of which of these parts o our 
body? Select two. 





which of these foods contain lots of iron 
to help our body to buiid healthy blood? 

Select three. 
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BEST COPY AVAILASII 

0. Vitamin C helps our body to have healthy 
gums and body tissues. Which two of 

these foods contain Vitamin C? 
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11. which three of fhese foods contain lots 
of carbohydrates? 






12. Which three of these foov s are the best 
to help the body build and repair body 

% 

tissues? 
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13. Select three of these foods for an after- 
school snack that will give you lots of 
vitamins. 




TES 
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;. WhicF of these foods are made from 
milk? Select two. 





15. Which of these foods are iovnd fn the 
vegetable and fruit group in the "Daily 

Food Guide"? Select three. 
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16. If you have gained a lot of weight or if 
you weigh c. lot more than the average 
for your age/which of these foods would 
be best for you to eat as an after-school 
snack? Select two. 
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NUTRITION EDUCATION PRB-POST TEST 
7th Gr&C .i 



The fattourirtg questions and ohoioea were shoim on tranaparencieB, and 
read ttaioe to eaoh group. Students marked their ohoioea on an answer sheet 
(attached). This test was used with the 8th grade oontrot groups, also. 

1. A variety of foods is needed by the body because: (I) 

*A. No one food contains all the needed nutrients 

B. Food will cost less 

C. Most foods caxuiot be stored 



2. When your diec is adequate, how are foods eaten from the neat group 
used in yocx body? (1) 

A. As a body regulator 
*B. As a body builder 

C. As a body fuel 

3. The Recommended Daily Dietary Allowances guide provides information 
you can use to determine which two of the following: (2) 

*A. Amounts of nutrients in foods 

B. Recommended way to prepare foods you need 
*C. Amount you need of each nutrient 

4. Which three food nutrients listed must be changed by the process of 
digestion before they can be used by the cells in your body? (3) 



A. VHamins 

*B. Carbohydrates 

C. Btinerals 

*D<. Proteins 

*B. Eats 



5. If you do not eat recoromendftd amounts and kinds of foods needed, you 
may. . . select three (3) . ■ * 

*A. Beccffite overweight or too skixuiy 

*B. Be likely to have colds 

*C. Become tired 

D. Be full of energy 

6. «hi(^ of these foods are grown in this part of North Carolina?- Select 
seven (7)* 

A. Pineapple *F. Tomato 

*B. Sweet Potato *6. Pork 

*n. Strawberries *H. Collards 

P. Orange *I. Peanut 
*E. Com 
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7. Select four of the following food which are rich sources of minerals 
you need for developing bones, teeth, hair, and blood. (4) 

A. Grapes *D. Eggs 
*B. Pried fish *E. Broccoli 
*C. Cheese F. Com 

8. Which of the people in eacAi pair would need to eat foods which provide 
a higher number of calories in their daily diet? (2) 

•A. 1. Playing ball A. 2. Brushing teeth 

B. 1. Overweight *B. 2. Skinny 

9. If you want fewer calories which food in each of these groupings would 
you select to include in your daily meals? (3) 

A. 1. French fried potatoes *A. 2. Boiled potatoes A. 3. Potato salad- i 

B. 1. Green peas B. 2. Lima beans *B. 3. Green snap beans 

C. 1. CeUitaloupe *C. 2. Orange C. 3. Banana 

10. Match the number of each of the vegetables or fruits with its name written 
on your answer sheet. (6) 

Acorn Sqpaash (B) 
Beet (D) 
Broccoli (A) 
Cauliflower (C) 
Okra (P) 
Pineapple (B) 

11. Match the letter for each of these foods with the correct food group 
listed on the answer sheet. (8) 

Bread Group (B,H,) A. Custard 

Fruits and Vegetables Group (C,P) B. Corn bread 
Milk and Milk Products Group (A,6) C. Brussel sprouts 
Meat Group (D,B) D. Fried egg 

B. Pork chop 

P. Peacdn 

G. Cottage cheese 

H. Macaroni 

12. Which of these practices are not recommended for storing cooked food? 
Select two (2) . 

*A. Uncovered on counter 

B. Covered in refrigerator 
*C. Uncovered in oven 
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13. Select four of the characteristics that will affect the total amount 
of food you will need to eat each day. (4) 

A. How much money you have 
*B. Which sex you are 

•C. The kinds of activities you do 

*D. The condition of your health 

B. The kind of house you live in 
*F. How old you are 
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1. A variety of f-ods is needed by the body 
because: 
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when your diet is ode^uafe^ how are 
foods eaten from the meaf group used in 

your body? 
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3. The Recommended Daily Dietary 

Allowances guide provides information 
you can use to determine which two of 

the following: 
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4. Which throe food nut,icnts listed must be 
changed by the process of digestion 
before they can be used by the cells in 
your body? 
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If you do hot eat recommended amounts 
and kinds of foods needed, you may: 
Select three. 
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6. Which of these foods a^e grown in this 
part of North Carolino? Select seven. 






Porii 




Tom to 





Pe«nut 
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Select four of the following foods which 
are rich sources of minerals you need for 
developing bones, teeth, hair, and blood. 





rri«4 rtek 



8. Which of the people in euc^ pair vvouf<i 
need to eat foods which provide a higher 
number of calories in their daily diet? 




>., • •. » . 
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li yfOU w/ar>V- ^ewe.^ ca/oriej wKicK food iii 
each of these 9^<'^P<n3S would you 3eUct 
to include in your daily mdofs? 





1 ''>i 
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Ell i PX^himuB 

1 
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^ .. TCC?Y AVAJIABLC 

10. Match the letter of each of th^ 

vegetables or fruits with its name \ 
written on your answer sheet. i 




ERLC 



ft. Mdfch ih4Sk leffer for eack ci +hese "^oods 
wi+h fKfi correct food group lis+e^/ on 

answer sheet. 
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F. 




pQrk Chop 
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m i COPY RVAILRBIl 

Which of these practices are not- 
recotrmended for storing cooked iooc/r 

Select two. 




. . . . BEST COPY ftVAIUBlE 120 

13. 5ekc+ foui- o-f jhc cfiaracter-i^t.cs tU+ Will 
affect fhe total omoont- of food you w^M 
need to eat- each day. 



V 




^ . ir ^ ^PY AVJ8UWIE , " 

Select four of +he characfa^r'istfcs fhaf- w?4 
affect" the +ofa| qmounrf- of food you wdf 
need to eat <?ilch day. 
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NUTRITION EDUCATION 
Pretext for 10th Graders 



Find the word in the right column which fits each of the descriptions or 
definitions in the left column. Write the number of the word on the answer 
sheet in the space by the letter of the description it fits. A word from 
the list may be used more than once. 



a. The science of dealing with the food eaten and how 
the body uses it. 

b. lAck. of proper food. 

c. Mineral necessary for the formation of bones and teeth. 

d. Element essential for proper functioning of tlw thyroid 
gland. 

e. Red coloring matter in the blood. 

f. A disease whic* may be caused by a shortage of red 
corpus les. 

g. A part of protein. 

h. Fuel food for the body. 

i. A unit of measure of heat energy in food. 

j. A form of carbohydrate stored i** the liver until 
needed by the body. 

k. Undigested material which forms bulk in the diet and 
is useful for normal elimination. 

1. Any substance which furnishes energy, builds and repairs 
the body, or regulates the body processes. 

m. Builds, maintains and repairs body tissue. 

n. Chemical regulators found in foods which stimulate growth 
and other body activities and prevents deficiency diseases. 

o. General term that includes sweet, starchy and cellulose foods. 

p. A disease which may be caused from a lack of vitamin C in the diet. 



1 . Anemia 

2. Amino acid 

3. Calcium 

4. Calorie 

5. Carbohydrat< 

6. Glycogen 

7. Hemoglobin 

8. Scurvy 

9. Iodine 

10. Nutrient 

11. Malnutritioi 

12. Cellulose 

13. Vitamins 

14. Nutrition 

15. Protein 



2- 
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Use the answer sheet to complete the following statements by placing an X 
in front of each ending which makes the statement true. (Statements have 
more than one ending) 

1. The main classes of food nutrients which regulate and protect body 
functions are: 



a. Pats d. Vitamins 

b. Carbohydrates e. Protein 

c. Minerals 

2. The main classes of nutrients which supply energy (calories) to the 
body are: 

a. Amino acids d. Pats 

b. Sucrose e. Carbohydrates 

c. Cellulose 

3. During pregnancy, in order to supply the developing fetus and to prevent 
depletion of the mother, there is a greater need for: 

a. vitamins 

b. Carbohydrate 

c. protein 

d. Minerals 

e. Pat 

4. Important contributions of the B- vitamins include: 



a. helping us to see in the dark 

b. helping build strong bones and teeth 

c. helping our bodies maintain healthy nerve tissue 
a. forming cementing substance for our cells 

e. helping our bodies to properly use carbohydrates, proteins, and fats. 

5. From the 1965-56 survey by the U. S. D. A, in the households of the 

U. S. A. some trends in eating habits shown were: 



a. Snacks were decreasing in popularity. 

b. Differences in regional food patterns are becoming more distinct, 

c. Foods that require less preparation in the home are gaining favor. 

d. Families at all income levels are eating less meat, poultry, and fish 

e. Household consumption of milk and milk products and frtiits and 
vegetables declined between 1955 and 1965. 

6. Symptons of under nutrition: 

a. Loss of weight e. Decaying teeth 

b. Sallow complexion f- Healthy, glossy hair 

c. Overweight g- Poor night vision 

d. Frequent colds 
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7* Ihe four major food groups which form a foundation for a well balanced 
diet are: 

a. Milk and milk products* 

b» Carbohydrates: starchy sugar^ cellulose* 

c. Lean meats of all kinds # eggs^ poultry # and fish. As alternates — 
dry beans # dry peas^ lentils » nuts^ peanuts # and peanut butter » 

d. Fruits and vegetables --^especially those ricdi in Vitamin and C. 
e* Citrus fruits: oranges # lemons, grapefruit # tangerines^ etc* 

f • Fats: butter # margarine # cream, olive oil and other oils and fats, 
g. Whole grain # enriched, and restored breads and cereals* 



8* Good sources of iron are: 



a. Milk e* Egg yolk 

b» Cheese f* Celery 

c. Liver g. Cucumbers 

d* Muscle meat 

III. The following statements are false* In the space provided on the answer 

sheets list the word or at nu^st, two words, which makes the statement false 
in the column labeled ••wrong'*. In the column labeled "correct" write 
the word which should replace the wrong word in order to make the state- 
ments true, or specify if the incorrect words should just be left out. 



1. Needs for nutrients are greatest during periods of slow growth. 

2. According the USOA surveys of 1965-1966 and 1968, calcium and iron 
were the nutrients consumed in proportions most below the Recommended 
Allowances. 



3. Butter is made from milk; it is a good source of calcium. 

4. The Type A luntti is designed to provide one-half of the Recommended 
Allowance of most nutrients. 



5. There is need for many more calories during the whole course of 
pregnancy, since the mother is eating for two. 

6. Steak has a much better quality protein than ground beef. 

7. Milk made from dry milk is not as good as fresh milk for getting 
most nutrients. 



8. Dried beans and peas are inexpensive sources of protein and therefore 
are not good sources of protein, as a substitute for meat. 

9. Keeping in mind the present costs of foods, it is impossible to obtain 
a balanced diet on a low income. 

IV. 1. List four reasons why some people do not eat balanced diets. 

2. List four community resources from' vAiom you could obtain information 
when studying foods and nutrition. 
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APPENDIX B 

Sample Forms for Gathering Dietary Recall Data 

At 

T^*o Age Levels 
Dietary Recall Scoring Procedures 



1^3 



i2e 



RBCOftD OP FOOD EATEN 



FIFTH GRADE 



Name 


Date 


School 




Age Sex 
M P 


Height (w/o shoes) 
Inches 


Weight 


Homeroom Teacher 


Grade 



Foods and Drinks Eaten (Everything That Was Swallowed) 



VThat did you eat or 
drink on your way 
home yesterday and 
when you got home? 






What did you eat 
or drink for din- 
ner last night? 






What did you eat 
or drink after 
dinner last night? 
Before yo;i went to 
bed? 






What did you eat or 
drink before school 
today or for break--^ 
fast at school? 






What did you eat 
or drink between 
breakfast and lunch? 






What did you eat or 
dririk for lunch to-- 
day? 




* 


Please check where the following meal was e&ten. 



breakfast 


Purchased 
At Sdiool 


Ate at 
r Home 


Brought from 
Home 


Purchased 
Elsewhere 










:*unch 











On other side, list some foods you like and some 
you do not like« 
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RECORD OF FOOD £ATEN 



Seventh & Tenth Grade 



NAME 1 C 


OiTE 


SCHOOL 




Age Sex 
M F 


Height (w/o shoes) 


Weight 


Phys. Ed. Teacher 


Period 



Time at Which 
Food & Drink 
Was Coins umed 



Tine 



Foods & Drinks Consumed (AH that was Swallowed) 

Bow Much 

Name & Description of Food (Estimate) 



Between Noon fi 
Evening Meal 
Yesterday 








Evening Heal 
Yesterday 








After Evening 
Meal Yesterday 








Breakfast 
Today 








Between Break** 
fast & Noon 
Today 








Lunch Today 









Breakfast 


Purchased 
at School 


Ate at 
Home 


Brought from 
- Home 


Purchased 
Elsewhere 










Lirnch 











ERIC 
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DIETARY RBCAU* SCORING PROCEDURES 



1. Circle each food on each page of the dietary recall using a colored 
pen for each food group of the Basic Four. 

Milk Red Meat Black 

Vegetable 6 Fruit Green Bread & Cereal Blue 

2. Use the approved list of USDA foods for school lunches^ to mark 
an A or C or both beside foods ade^i^ate in Vitamins A or C. 

3. Count number of servings for eac^ food group using total minimum 
serving requirements for the three days and multiply the food group 
total by four. Record score for each group in corresponding color 
on front page of dietary recall. Add the food groups. 

Maximum nvmiber of points allowed for three days dietary intake. 

5th s 7th Grade 10th Grade 



Minimum Ttotal Minimxaa Total 

Servings Point s Servings Points 

Daily 3 Daily 3 

Milk 3 9 36 4 9 48 

Meat 2 6 24 2 6 24 

Veg. & Fruit 4 16 48 4 16 48 

Bread & Cereal 4 16 48 4 16 48 



4. Count niunber of times Vitamin A and Vitamin C foods were eaten 
during the three days. Use the following table to subtract points 
for lack of adequate servings of Vitamin A or C from the food group 
total to obtain final score. 

NUMBER OF SERVINGS IN THREE DAYS 

0. 1 2 3 

Vitamin A • -2 * -T .OK 

Vitamin C -3 -2 -1 OK 

5. Using one day dietary recall multiply the total for each food group by 
three. Add totals for final score. 

6. Using two day dietary recall divide the total for each group by two and 
multiply answer by three. Add totals for final score. 

7. Score Vitamins A and C on the basis of score for one or two days. • 



A Menu Planning Guide for Type A School Lwiches. US Dept. of Agricu?ture 
Consumer & Marketing Services PA-719 May 1966. 



APPENDIX C 
Statistical Analyses of Data 
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NUTRITION EDUCATION PROJECT 
1970-71 

Summary Statements of Test Results 



A. Biology Classes. 

1. Approximately 8 percent more students .^^ the project group had 
improved their scores between the pre era post test dates. 

Project group -67,5% 
Control group -59.6% 



7.9% 



2. over 5% more students in the project groups (10%) had maintained 

the same score on pre and post tests than in the control groups (4.5%). 

3. A smaller percentage of students in the project group had increased 
the number of errors on their post test scores than in the control 



grot:^. 



Project groups 22.5% 
Control groups 35.9% 



4. a. For the project group, test scores iis^roved from 1 to 14 points 
for over two-thirds of the students. (67.5%) 

b. For the control group, test scores improved from 1 to 18 points 
for about three -fifths of the students (59.6%) 

B. Seventh Grade Classes 

1. Approximately 18 percent more students in the project group had 
improved their test scores between the pre and post test dates. 

* 

Project group -67% 
Control group -51% 



16% more 

2. About 4 percent more students in the control group had maintained 
the same score on pre and post tests than in the project group. 

Control group -10% 
Project -group -6% 

4% more 

i. A smaller percentage of students in the project group had increased 

the number of errors on their posttest scores than in the control group. 



ERIC 
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Control group -39% 
Project group -27% 

12% less 

4. a* For the project group, test scores had improved from 1 to 13 
points for over two- thirds of the students. (67%) 

b. For the control groxqp, test scores had improved from 1 to 14 
points for only one-half of the students* (51%) 

Fifth Grade Classes 

1. Approximately 22 percent more students in the project group had 
improved their scores between the pre and post test dates • 

Project group -88% 
Control group -66% 

22% more 

2. Approximately 16 percent more students in the control group had 
maintained the same score on pre and post tests than in the project 
group. 

Control group -24% 
Project group -8% 

16% more 

3- A smaller percentage of students in the project group had increased 
the niimber of errors on their posttest scores than in the control 
group. 

Project group -5% 
Cpntrol group -10% 

4. a. For the project group, test scores had improved from 1 to 13 
points for almost 9 out of every 10 students. '^8%) 

b. For the control group, test scores had improved from 1 to 8 
points for about 6 out of every 10 students/ (66%) 
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AljALYSES OF VARIANCE 

Analyses of variance were performed on the differences between 
pretest and posttest scores for dietary recall, test of knowledge of 
nutrition, and TOOS for each of the participating s lools. We believe 
ourselves justified in testing these differences since (1) we are trying 
to evaluate the effectiveness of the nutrition education programs we 
instituted and (2) very few |>retest scores were so close to the maximum 
possible score as not to allow considerable room for ixtqprovement. ^ 

For each test in each school, observations were classified into two 
groups: those on students receiving nutrition education (hereafter 
designated NE) and those on students not receiving nutrition education 
(designated NEC). In some cases, finer classifications were developed 
and analyzed. In one case, no data on an NEC groups was available? the 
equivalent of t "paired-data Jt-test" was performed and the results must 
therefore be interpreted with extra caution. 

Differences between mean changes in scores that are statistically 
significant at the -05 level are indicated by asterisks. Conclusions are 
summarized below the tables. 

Results for the dietary recall procedures tend to* defy interprs- 
- tation. It is doubtful that the scores Actually measure^improvement** in 
eating habits i they are as likely to reflect seasonal variation in sheer 
amount of food consumed or jji^rovement in remembering what was eaten as 
to indicate the students* implementation of newly acquired notions about 
nutrition. Further confounding of the results may have occurred if stu- 
dents, more aware of nutrition in the spring than in the fall, tended -to 
record on the postteFt what they thought they should have eaten rather than 
what they did eat. a y(\ 
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Table 28. Analyses of variance of tests of knowledge of nutrition in 
October and April. 



Rocky Mount Senior High 
Means of Differences 



NE (Teacher 1) 
ME (Teacher 2) 
NBC (Teacher 1) 
NBC (Teacher 2) 

Weighted ANOVA 



Means 



No. of Observations 



3.39 
3.00 
1.28 
3.15 



46 
34 
39 

27 



Source 


DF 


SS 


MS 


Between NB and NBC groups 


1 


50.32 


50.32 


Between teachers 


1 


14.64 


14.64 


Interaction 


1 


43.91 


43.91 


Within classes 


142 


7470.26 


52.61 


Total (corrected) 


145 


7579.13 





No significant differences apparent. 
Parker Junior High 

Means of Differences 



NB 
NBC 



Means No. of Observations 



2.11 

3.56 



56 
27 



ANOVA 



Soiirce 



Between NE and NEC groups 
Within groups 
Total (corrected) 



DF 



1 

81 
82 



SS 



38.22 
1282.02 
1320.24 



MS 



38.22 
15.83 



No significant difference between NE and NEC groups. 
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Table 28. Continued 



Braswell 

Means of Differences 



Means No. of Observations 



ANOVA 



NB (Teacher 1) 


2.58 


24 




ME (Teacher 2) 


3.50 


26 




NEC 


.64 


25 




Source 


DP 


SS 


MS 


Among classes 


2 


108.09 


54.05 


Between NF and NEC groups 


1 


97.61 


.97.61* 


Between classes in NS group 


1 


10.49 


10.49 


Within classes 


72 


486.09 


6.75 


Total (corrected) 


74 


594.19 





Significant difference between NE and NEC groups; no significant difference 
between the two classes receiving nutrition education* 

Na shvill e 

Means of Differences 



Means No. of Observations 



NE (Teacher 1) 


2. 


.69 


29 


NE (Teacher 2) 


4. 


.55 


22 


NEC (Teacher 3) 


2. 


.12 


25 


NEC (Teacher 4) 


2. 


.29 


28 
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Table 28. Continued 



ANOVA 



Source 


DP 




' SS 


MS 


Between NE and NEC groups 


1 




42. 


76 


42.76* 


Between classes within groups 


2 




43. 


45 


21.72see note 


Within classes 


100 




954. 


02 


9.54 


Total (corrected) 


103 




1040. 


22 





ference between Teacher 3*s and Teacher 4»s classes* Teacher I's class and 
Teacher 2*s class do differ significantly (4.55 - 2.69 • 1.86, which is greater 
than the "least significant dif ference, *• 1.73). 



North Edgecombe 

Means of Differences 



ANOVA 



Means 



No. of Observations 



ME (Teacher 1) 


1.92 


28 




NE (Teacher 2) 


1.52 


21 




NNE (Teacher 3) 


1.00 


11 




NNE (Teacher 4) 


-1.65 


20 




NNE (Teacher 5) 


-1.18 


21 




Source 


DP. 


SS 


MS 


Between NE and NEC groups 


1 


175.79 


175.79 


Among classes within groups 


3 


54.15 


18.05 


within classes 


96 


1584.22 


16.50 


Total (corrected) 


100 


1814.16 





differences among s:lasses within groups. 
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Table 29 .Analysis of variance of TOUS test given in October and April. 



Means of Differences 

Means No. of Observations 



NB .488 82 

NNE -.486 74 



ANOVA 

Source ISF SS MS 

Between NB and NEC groups ..1 . 36.92 36.92 

Within groMps 154 4102.97 26.64 

Total (corrected) 155 4139.90 

No significant difference between NE and NEC groups. 
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Table 30 Analyses of variance of total dietary recall scores in October 
and April. 



Rocky Mount Senior High 
Means of Differences 



NE 
NEC 

ANOVA 

Source 



Means 



No. of Observations 



9J37 
9.53 



81 
59 



DP 



SS 



MS 



Between ME and NEC groups 1 
Within 9r"oups 138 
Total (corrected) 139 



00.82 
65165:60 
65166.42 



0.82 
472.21 



No significant difference between NE and NEC groups. 
Parker Junior High 



Means of Differences 



NE 
NEC 



Means 



No. of Observations 



13.61 
-1.35 



46 
26 



ANOVA 



Source 



DP 



SS 



MS 



Between NE and NEC groups 1 
Within groups 70 
Total (corrected) 71 



3715.0 
33^66.8 
37081.9 



3715.0* 
467.7 



NE group displayed significantly more improvement than NEC groups. 



173 
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Table 30 Continued 



Braswell 

Means of Differences 



Means No. of Observations 



ANOVA 



MB (Teacher 1) 


6.57 


23 




m (Teacher 2) 


23.54 


24 




NEC 


5.00 


2« 




Source 


DP 


SS 


MS 


Among classes 


2 


. 5048.8 


. 2524.4 


Between NB and NEC groups 


1 


1664.0 


1664.0 


Between NE classes 


1 


3384.8 


3384.8* 


Within classes 


68 


39967.6 


587.8 


Total {corrected) 


70 


45016.4 





No significant difference between NEC group (as a lAole) i Teacher 2*8 
class improved significantly more than Teacher l*s class. 

Nashville 

Means of Differences 



Means No* of Observations 



ANOVA 



NE (Teacher 1) 


10.55 


31 




NE (Teacher 2) 


18.32 


25 




NEC 


23.93 


60 




Source 


DF 


s 

SS 


MS 


Among classes 


2 


3683.7 


1841.8 


Between NE and NEC groups 


1 


2847.8 


3847.8* 


Between NE classes 


1 


835.9 


835.9 


Within classes 


113 


63238.9 


559.6 


Total (corrected) 


115 


66922.5 





NEC groups increased their scores » on the average, significantly more than 
the NE group did. 
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Table 30 Continued 

North EdgecoWbe 

Means of Differences 

Means No. of Observations 
m 17.7 18 

(pretest mean •* 100.8; posttest mean « 83.1) 
AMOVA Represented as raw pre and post test scores rather than as differences 



Source 


DP 


' SS 


MS 


Between pre and post tests 


1 


2826.7 


1098.0* 


Among students 


17 


18666.3 


2826.7 


Residual 


17 


6247.8 


367.5 


Total (corrected) 


35 


27740.8 





Dietary recall scores # on the average, rose significantly from pretest to 
posttest. 
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ANALYSIS OF NUTRITION EDUCATION DATA *71-*72 

An analysis of variance was performed on the data obtained from the 
nutrition education study on children in grades 1-3 (excluding Nashville) . 
The underlying model used in the analysis was assumed to be linear and 
consisted of 11 components. These are illustrated in Table 32. .Further 
assumptions in the a.'7 "ilysis were that tite students in each class represented 
a random sample of students from some larger population. The classes in 
eac& school represented a random sample of possible classes and the schools 
represented a random sample of possible schools that could have been used 
ix> the study. In all three grades, it was assumed that inferences would 
be restricted to the questions used, i.e. , the questions were not treated 
as a random sample from a large number of possible questions even though 
the pupils in grade 1 received only a subset of the questions given to 
pupils in grades 2 and 3. 

The analysis is in terms of components of variation, defined in terms 

of the symbols given in Table 1. These are as follows s 

m 

2 2 

- E Q./m » 

^ i«l 
o2 " 



-Z(TC)^/m , 
* x»l 



2 2 

where m » 16 in grtfde 1 and 30 in grades 2 and 3. We also iiave ^.^iS)* °T(QS) ' 

t'^/^x* and a^^,^^. which are the averages of squares of T(S) , T(QS), 
TS(QC rSC(I)' TSCCQI) 

TS(C), TS(fiC), TSC(I) and TSC(QI) terms respectively, where these .latter 

terms are defined in Table 32. The interpretation of these quantities is clear 

2 

in the sense that for example, should ^^^sCC) ^® small, it would indicate that 
the contribution to variability due to variation among classes within schools 
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is rather minor. 

In the actual analysis (analysis of variance) the total variation 
observed among scores in a grade is broken up into 8 parts. These parts 
can then be expressed in terms of the components given above. Due to the 
unbalanced natxare of the study the parts in the analysis of variance table 
do not have simple expression in terms of the components of variance and 
will not be given here* Also one can not obtain proper tests of significance. 
However # in the case of this data, this is not very serious since the interpre- 
tation is quite clear. 

We first look at the analysis of the scores obtained in grade 1 in 
Table 33. 

Even though one cajinot make exact tests of significance one can make 

comparisons. First of all the comparison of the variation among classes 

2 2 

within schools which contains both the components ^^Q^-^y ^TSC(C} 

much larger than the variation among individual students within classes 

vhich is due to only ^J^^-^.. This suggests that . is probably large # 

i.e., that there are detectable differences among classes within a school. 

vhi- xs probably a reflection of teacher differences. 

A comparison of the among schools within treatments variation and the 

among classes within schools variaticm sugq sts that the school to scdiool 

differences are smaller than one would have expected on the strength of the 

observed among classroom variation. The former contains the extra component 
2 

*T(S)* interpretation is that school to sdtiool differences per se are 

rather small and **hat observed differences are dn^^ to the lack of uniformitir 
among classroom;^. 

A comparison of the variability due to differences between the control 
schools and the nutrition education schools and the variability among schools 
or among classes within schools indicates that nutrition education had a large 
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effect. Actual means roust be consulted in order to ascertain the direction 
of the change. Presumably^ nutrition education improved the average scores. 

Comparison of lines 5 and 7 in Table 33 suggest very little in the way 
of interaction of questions and schools. However, a comparison of lines 1 
and 5 shows that there is considerable variation among questions. 

Table 34 shows the results of the analysis of variance applied to the 
test data from second and third grades. Again there is evidence of signifi- 
cant class to class variation, little school to school variation except that 
due to non-uniformity of classes, little evidence of any interaction of ques 
tion and schools or questions and classes and rather strong evidence of the 
effect of the nutrition education program. There is also a large component 
of variation due to differences among questions. 
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Table 32 Components in the model. 





Component 


Interpretation 


Symbol 


I- 


Mean 


Average score for all questions 
and all students # both in con- 
trol schools and nutrition 
education schools. 


N 


2. 


Effect due to nutrition 
education 


Average score for all questions 
for students on nutrition ed. 
was M + T, and students in 
control schools, M T. 


T 


3. 


Effect due to questions 


Average score for all students 
on question Mo. i was M 4* Q^. 


*x 


4. 


Interaction of question 
NO. i and nutrition ed. 


This component allows for the 
possibility that nutrition 
education may cause greater 
improvement in one question 
than another. Average score 
on question i for students in 
control schools is 
M - T + (TQ) . and in 
nutrition ed. schools is 




5. 


Effect of schools with- 
in treatments 


Variation in average scores 
from school to school on 
control or on nutrition ed. 


T(S) 


6. 


Interaction of schools 
and questions 


Ccmiponent due to the fact 
that some spools show a 
greater response to some 
questions than others, both 
within control schools, and 
nutrition ed. schools. 


T(QS) 


7. 


Effect of classes within 
schools 


Variation in average scores 
from class to class within 
schools « 


TS(C) 


8. 


Interaction of classes 
and questions 


Variation due to the fact that 
some classes within a sdiool 
respond differently on a question 
than other classes, (l^ris com*- 
ponent would increase if one 
teacher en^hasized one topic 
while a second another topic.) 


TS(QC) 
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Table 32* Continued 



Component 



Interpretation 



Symbol 



Effect due to a parti- 
cular student 



Variation due to the fact that 
some students have better 
average scores than others 
within the same class » 



TSC(X) 



10 » Interaction of student 
and question 



Variation due to the fact 
within a class some students 
will do well on some questions 
and some do well on others • 



TSC(Ql) 
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APPENDIX B 
Refuse Collection Procedures 
Letters 
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ResDonsibtlities o f Team Leaders 

1. Set time for departure. 

2. Arrange to get car from car pool {if necessary). 

3. Keep time sheets for team members. 

4. Keep supplies on hand. 

5. Accept responsibility for making decision. 

6. Assign responsibilities to team mesnbers. 

• 

Data to be Collected 

1. Weight of 4 servings of each food item as served to students. 

2. Weight of refuse of each food item for minimum of 80 students. 

Format for Collecting Data 

1. Upon arrival at school, check in with the main office. 

2. Set up working stations in cafeteria in the area designate by 

cafetari:: mauiagers. 
Two stations will be needed. Label a large plastic container for 
each food item. 




3. Collect 4 student trays of food during serving time for grades i~3., 

(1 - first grade, 2 - second grade, and 1 - third grade). 

4. Combine like food items from the trays. 

5. Weigh and record the weight of the combined four servings of eadi 

using gram scale. 



Weighing on Gram Scaxe 

(a) Place container on scale 

(b) Zero scale 

(c) Weigh food 

(d) Read scale and record weight 

6. Collect trays from minimum of 80 students in grades 1-3. Do not . 

include a kindergarten child. Also try to get an even distribution 
of first, second and third grade students througtout the serving 
period. 

7. Scrape each food item from the tray into the labeled container for the 

item. 
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8* Weigh the containers of food on cafeteria scales after the specified 

collection period is completed or the specified nuniber of trays have 
been collected* 

9. Record weight of food in each container. Weight of food plus container 
minus weight of container « weight of food. 

Supply Check List: 

N 

i; Spatulas 



2. (8) small containers for weighing food servings 



3. (8) plastic containers for food 



4» Scales 



5* X^rge plastic bags 
6p Paper Towels 



Menus for Schools Participating in Nutrition Education Phaai^^oJf Researdit 
Project on Food and Nutrition Services in th ^ Public Schools. 



Goldsboro City 
October 15 

Meat Loaf w/ sliced pickle 
String Beans 
Creamed Potatoes 
Peanut Butter Delight 
Milk 

October 18 

Beef stew 
Turnip Greens 
Cornbread 

Chilled Peach Half 

Cookies 

Milk 

October 26 

Pork Patty 
Rice-Gravy 
String Beans 
Wheat Rolls 
Fresh Apple 
Milk 



AlaPcuice 

October 20 

Vienna S&usage 
Pork and Beans 
Coleslaw 
Cornbread 
Milk 

Apricots Cookie 

October 25 

Stew Beef 
Cheese Stick 
Tomato Salad 
French Bread 
Milk 

Chocolate Cake 
October 28 

Meat Loaf w/ Tomato Sauce 

Whipped Potatoes 

Green Beans 

Hot Rolls 

Milk 

Gelatin Dessert w/ whipped topping 
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School 



Date 



Pood Item 



Weight of 
4 Servings 
(grams) 



Weight 
of Refuse: 
Pounds Oxinces 



Observations 

by 

Collectors 



Total 



Grade 




Number of Refuse Trays 



























Team Z^eader 
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MEMO: To all Team Leaders and all Team Members 

Each team leader is responsible for keeping time sheets for 
her team mexiibers and substitutes* All time will go on one 
pay period* Sheets must be turned in by the leaders to 
Donna Whittington on the last day of collection* (Friday # 
April 21 for Team IV and Monday, April 24 for Teams I, 11, 
and IIZ}* Checks will be ready on Friday, May 5* Please 
indicate on your time sheet if yoa wish to pick up your 
check or have it mailed* 
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APPENDIX E 

Cognitive Nutrition Posttest for Students, K-3 
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NUTRITION* EDUCATION PROJECT — POSTTEST 
To the Teacher: 

The enclosed test has been constructed as a part of the nutrition 
education project in which your school district is participating. It will 
be administered to all the students in both experimental and control schools 
as a posttest at coinpletion of the project. 

The concepts listed in the Nutrition Curriculum Guided K-3 were used 
as a basis for construction of test items. Questions 1-16 cover all the 
concepts at the level of grades K and 1. Questions 17-30 cover the same 
concepts in more depth. The first grade teacher should conclude the test 
after question 16. The second and third grade teacher should administer 
the entire test to the students. 

Pill in the information requested on the first page of the answer 
sheet for each student. Distribute tests to the students. You might want 
to set the students at ease by referring to this test as a paper that is 
part of the nutrition project. . Tell them that you will read some questions 
and that they are to circle the answer or answers on ^eir paper. BE SORB 
THE STUDENTS UNDERSTAND THAT THEY MAY CIRCUS MORE TOAN Om CORRECT PICTOM 
OR ANSWER FOR ANY GIVEN QUESTION . The best answer may vary from onfe to 
all choices at sometime during the test. 

The first three questions are sample questions. You might want to 
reproduce the pictures on the chaUc board to demonstrate how to_ answer the 
questions. Read the first sample question to the students and demonstrate 
h to circle the correct answer. (Answers for these three questions are 
underlined on the teacher's sheet.) Read- the next sample question, observe 
if the students are answering correctly, and repeat the demonstration. When. 
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the «:tudents understand the correct procedure # begin the test. 

Instruct the students to point to block number 1 on the first page. 
Check to be sure each student is pointing to the correct question. Read each 
question to the students^ repeating any part of the question if .necessaxy» 
Since many questions have more than one correct answer # allow the students 
sufficient time to mark their papers. When enough time has been allowed, 
move on to the next question. Do not go back to any of the former questions. 

When the test has been completed, collect the answer sheets and place 
them in the envelope in which you received them. Leave the envelope in the 
main office. 

Thank you for your cooperation I 
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SAMPLE QUESTIONS 

Sample - I t In the first box are pictures of soda pop, milk, and coffee. 

Circle the picture of the drink that is served with your 
school lunch. 

Sample - 2 t In the next box are pictures of ice cream , eggs, a haxhburger, 

and cake . Circle the foods you would be most likely to eat 

at a birthday party. 
Sample - 3 t Move to the next box. There are pictures of ice cream , soup, 

lemonade , and milk . Circle the foods that are cold when you 

eat or drink them. 
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1* In box number 1 you will see pictures of a carrot, a fork, an ice cream 

cone# and a tootWt>rush, Circle the pictures of the foods that can be eaten. 

2* Move to the next box* " Yoxi will see pictures of a boy, a fish, a plant, 
and an airplane. Circle the pictures of the living things. 

3. Move to the next box, nxunber 3. You will see pictures of a pear, lettuce, 
an apple, and a potato. Circle the foods that are fruits. 

4. Move to the next box. You will see pictures of a carrot, a banana, straw- 
berries, and asparagus. Circle the foods that are vegetables. 

5. Turn the page. In the box at the top of the page there are pictures of a 
turkey, mushrooms, an ear of corn, and frankfurters. Circle the foods 
that are meat. 

6. Move to the next box. You will s-ee pictures of a laxhb, a goat, and a 
pig. Circle the animals that farmers raise to sell for food. 

7. Move to tl.e next box, ntamber 7. There are pictures of a milkman, a cow, 
and a grocery store. Circle the very first place milk comes from* 

8. Go on to the next box. There are pictures of a bag of flour, wheat, and 
a bakery. Circle where bread comes from first. 

9. Move to the next box. You will see pictures of two boys. One is full 
of energy, the other is always very tired. Circle the picture of the 
boy who eats healthful meals and snacks. 

10. Move to the next box, number 10. You will see pictures of soda pop, 

candy, a pear, a meat sandwich, and milk. Circle the foods that would 
makc! up a healthful lunch. 

11* Move to the next box. You will see glasses of milk. Circle the nxamber 
of glasses of milk you need to drink each day to stay healthy. 

12. Turn the page. Begin with the box at the top of the page. There are 
pictures of fruits and vegetables in groups* Circle the number of fruits 
and vegetables you should eat every day* 

13. Move to the next box, nuinber 13. You will see pictures of a pork chop, 
a drumstick, sausages, and bacon. Circle the pictuses of the foods that 
come from pigs. 

14. Move to the next box. You will see pictures of a drumstick, eggs, steak, 
and frankfurters. Circle the pictures of the foods that come from chickens. 

15. Go on to the next box, number 15. You will see pictures of soda pop, milk, 
an apple, and candy. Circle the foods that would make up a healthful snack. 

16. Move to the next box. There are pictures of cheese, peanut l>utter, ice 
cream, and butter. Circle the pictures of the foods that are made from milk. 

FIRST GRAb£ STOP HERB! 
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17. Move to the next box» number 17. You will see pictures of three ways 
that plants grow — below the ground, above the ground, and on trees. 
Circle the way carrots grow. 

18. Move to the next box. You will see scenes of different climates — cold, 
hot and dry, and warm. Circle the climate where oranges grow. 

19. Turn the page. In the box at the top of the page, you will see pictures 
of three ways that plants grow — below the ground, above the ground, and 
on trees. Circle the way oranges grow. 

20. Ck> on to the next box. You will see pictures of baked beans, an apple, 
a potato, and peanut butter. Circle the foods that are included in the 
meat group. 

21. Go on to the next box. There are pictures of a carrot, celery, a turnip, 
and a potato. Circle the pictures of the foods that are roots of plants. 

22. Move to the next box, number 22. You will see pictures of asparagus, 

broccoli, cabbage, and cauliflower. Circle the pictures of the foods 
that are flowers of plants. 

23. Move to the next box. You will see pictures of a glass of milk, a pear, 

and bread. Jim ate a chicken sandwich and cookies for lunch. Circle 
the other foods he needs to eat to have a balanced meal. 

24. Move to the next box, number 24. There ai.e pictures of an airplane, a 

truck, and a ship. Circle the ways that food is carried from the farm 
to the grocery store. 

25. Cto on to the next box. There are pictures of teeth, hair, bones, and 

eyes. Circle those parts of our bodies that need milk to stay healthy. 

26. Turn the page. Begin with the box at the top of the page. You will 

see pictures of teeth, eyes, and muscles. Circle those parts of our 
bodies that need meat to stay healthy and grow. 

27. Move to the next box. You will see pictures of lettuce, oranges, a 

grapefruit, and spinach. Circle the foods that have a lot of Vitamin C. 

28. Move to the next box, nximber 28. You will see pictures of an apple, 

spinach, a carrot, and a pepper. Circle the foods you need to eat to 
get Vitamin A. 

29. Go on to the next box. There are pictures of cheese, liver, spinach, and 

cantaloupe. Circle the foods that you could eat to get iron. 

30. Go on to the next box. You will see pictures of different senses — 

sight, smell, and taste. Circle the senses that are important when 
you eat. 
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